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P&fctt, #3&^te, -ft*tffi (^T, FliBS-T) n R nSP^Ofc*^iJffl$^S 

Fi&U<DU*&£.m'?51tito<D%m<D--'3b VXfeMfoMM&^i cms) 
^«5i*0«H4^SrlEl«1-fi (EAT* Rf«n^5fc5) 5j$8fca>&fc£ c 

^^9^ = ^*3i5©jSBia5t*ttt^ (Wens) &i-**x%mir%w 
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* 

££>^ R f iH-ls^ SI ITS, fit#JtD# cms 7&%fc\Z. £ V) y i^\m.%i(0 

mmz.ft&irzztftfa&®mfc&mvfo*), mux, Rf-iate^, ^ = 

5^yy<^M (M. Iwabuchi et al. Plant Mol. Biol. 39:183-188, 1999) (DW 

nwL*±mzwpis*kz>z.btmbfix^z> 0 am&tm 47 mi) pi 

8 6,1 9 9 7, M3Mft&4 8 (SU 1 ) P 1 9 7, 1 9 9 8) , 

ORF12 5^fc[iORF13 8^y/^I(lt Grelon et al. Mol. Gen. Genet. 
243 : 540-547) OWmtttfbfr Z> Zb, Z-tlhORF 1 2 5£fcteORF 1 3 

8 * i^^^^(Dmm^(DWPb%mmm^^m^±\^-^Lx\^ zb& 

^PbtlTV^ (N. Koizuka, et al. Theor Appl Genet, 100:949-955, 2000) „ 
o£9> ^^^Jttt^lk3R«"C»tt^llIttr5fctt, ORF 1 2 5£fcteORF 

1 3 8 * ioiii©i/>^^ffc 19 , ^(DtMz, r f 1 ate^^a 
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18 mole/g 3 — n y /^te^O jz mole/g&Tfcl" 5-t^*i6btlTV^5 0 

SP^s #3PJte, R fifths ftfctt, ^ = ^©Rf i3tfi^*¥»L 
fcR f jt^^rflJffi UT^-^^(Him^=lrl|iS-r'5^^^-r5^ £ Sr^^r-r 

?*frbRf litter* ?n~-~^?1rZ>c\b\z.j$,?hl^ 

i-ftt>h s ^^MfcXtlft, Pentatricopeptide Repeat (J^TPPRi B&) 
7% I 4m&±W%s ^PPR^^-7H«3o^±0^ny^^§iJ$tbT*5 
<9 y ? te^ftCT^ft < £ 2 o£Uhtf> P P R^=f-\-y^ U^o, 

* 
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Sr^T-f" 5 12 # i^JBfc - LysAspGluLeu- ft 5 IS?iJ £^1" 5 * >v? 

e#i*-^ 2 8 khe«©7 s: y mmm*#ir%mj&nM&^mfc<D^%&**5 

( 1 ) E#l## 3 fcHEJgfcOT ^ 7 ^IH^JO 80~6 8 7#|©7^; M^IJ, E 
^IJ## 1 7 KlfE^tf>7 5 / m&W<D 8 0-6 8 7#@O7^ B6E?IK XteIE?IJ 
#■^•1 9fcfB<fi©7'5 /KEJ!I©8 2~6 9 0 $ @ 07 5: J Sr^ft* 5 * > 

■ 
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(2) &&\&%r 3 \ZL&fit<DT $ S &Wffl<D 8 0~6 8 7#@ <DT ^ / ^iB^J, E 
1 7 5 7 ^SB^lJ© 80~6 8 7#|©7^; I6E?!k XtelH^J 

#-§■1 9lC|E^(D7'^ yMIB?lJ<D8 2-6 9 0#1©T 5 ^KEfllfc^T 1 a> 

o 

(1) BB?iJ#-*§-3, E3WJ#*1 7 N XtelB?iJ#-§- 1 9fcfB^<DTS/$E#l£^r 

( 2 ) Eaw-s- 3 % wm^- 1 7 % 1 9 ici3*&©r 5 / &e$u;:& 

IB?'J#-5§-2 3fc|E*04feSiB^ISr^1-5DNA ; 
IH^J##2 5^|E^O^@B^JIrW1"^DNA : .. 

(1) iW2, 6,.X«IB^J#^-1 8fcfB*'©iftXE#l«r#1-S 

DNA ; Xtt 
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m 

( 2 ) • m^m-^r 2 , mmt* 1 6 , x\tm^m-^ 1 8 KUMw&mmmfcis v>t 

■ 

■ 

(3) |B^J#-^-2, iB?!l#^l 6, XttiB^iJ#^-l 8 ^|2^©4ISgB^J^i-5 

( 1 ) IB?'J#-S§- 1 KlZmO&gMFkD 3754#1~8553#S (D^MMX 

«@a^j#-^- 1 5 fcmw<<Dm.&mm<D 8i2#i~3oo2#@ (Dm.wm^^-f 

* 

5DNA;Xte 

( 2 ) 1B?IJ#-S§- 1 MlB^^ggB^IJO 3 7 5 4#S~8 5 5 3#@ <DM&WMX 
«|B^J#-^1 5 &CfEife£>2ISia?IJtf> 8 1 2#g~3 0 0 2#g O&SIB^JM&V^ 

( 3 ) IB^J#-^- 1 (CE^O^E^IJ^ 3754#@~8553#S <DM.W®&\\X 
«iB?iJ#-^l 5 iClB*ctf>&Sl2?lJ<D 8 12#g~300 2# g ^^la^J^^-T 

^^O^'tt^W^^lHl^i-^ r ^ izM^-f Z> D N A, 

■ • 

( 1 ) ie?ij#-§- i xfem.Fm-% 1 5 dna ; x« 

( 2 ) ie?ij#-s§- i xnm^m^- 1 5 iciE^^^:sE^jfc*5VNT 1 frbu&mvm. 

(3) @B^JS-^lX«@E^J#-f-l SfcE^&^m^J^-rSDNAi* MJ ^ 
@^-f- Z^bKm -§-1" 5DNA 0 
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■ 

» 

^{cSUoffiOS^itt^ IB^iJ## l K:Gtt<&tt££7iJ0 3 7 5 4f 
S~5091#g OiftSE^Jx 1 5 fclBifcB&XEfll© 1 # g - 8 

♦ . * 

Hill, Rf ^-JfrHttfciftHSr**-. 
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• < » 

■ 

a : 3186bp-3753bp, g£ : 568bp 
b :4869bp-5112bp, : 244bp 
c : 7 7 6 6 bp- 8 2 5 0 bp > B: £ : 485bp 

V 1 : *WI&W«H4^IS:^^^ - 1 - 1 5 ju g 

* 

l/-y4~7:ttfittW^^ -2- 

15/2/zg* 15/4jt*g, 15/8Mg^ 15/16/jgfWJ 
W-y 8 : JgflTtelft-*-** 1 5 m g 

-To 

0 6(1, pSTV125-5' #LA6£pSTV125-5' #U12©*6SBB^lJSr^i"„ 

♦ 

(i) *mw<D*ys<?n<DMm 

*IS^O^^^JtH:TIB (i) v) ©V^;h,j&>©*w^RfcB81-So 

(i) Pentatricopeptide Repeat (J^TPPRt Jft) ^^^^Sr 1 4-(®^±J^t>, 
*ve*i*i>fc< £ t 2o£tJ:OPPR*f- y*^U, ^o, #/u#>v^C (C 

t 

i 
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( i i i ) lB^J##-2 6 ~ 2 9 ©{i»m,/NClBSc£>7 ^ J W^M^-f^W^ 

(1) IH^J##3(c:|5^(DT^y^iB^J0 8 0~6 8 7#@^T^/mSB^IJ N IB 
## 1 9 {CIH^.OT 5; / MIB?lJtf> 82~6 9 0#l(D75y * ^ 

(2) ia^J#-^3^|5^(7)T^ y^E^lJ(D8 0~6 8 7#i(DT^ /^1HM> £ 

« 

1 7 K:SB$fc©7 5 / ^@B?lJ<Z> 80~6 8 7#i©75/ ^MB^ Xftffi^iJ 
9^|B#©T$ y^|B^iJ©8 2~6 9 0#@ ©7 5 7 ^iB?iJM*^T 1 i>> 



(v) T&tDtfHfcfrVtystfW, 

(1) ib^j#-§-3, @2^i##i7, 9 frftmfoT $ ; ms&itt 

( 2 ) ih?ij#-5§- 3 , 1 7 N 1 9 \zmm<DT % ; mmm^ 



^feV>T N PPR*?— !7£fi TPentatricopeptide Repeat] ^e^— :7<D 
35fi©Jfi|fiLfc (degenarate) Lfc7 5 7 MftE^lifi^ ^<Z>* ^/^f©- 
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■ 

W&\b UT S 7$/5fcC (N5fcS$) - rvTYNTLISGYCKNGKLEEALELFEEMKEKGIKPDVJ - 
Z /Vtf*c*S%iffi (Cjzffi) \Z.ft&£tl%m&\*%1- 6, sL<D^^-7f3, Small and 
Peeters (XWi Trends Biochem Sci 2000, 25 46-47) J: oT^l^ftfcttf) 

Hkfc ttJJjfc £ tlfc S B#T?200}3: ^GenBank 

(http//www. ncbi. nlm. nih. gov/Genbank/index. html) ft £*©3t45-? ^ ? fcfg^ 

^^jElff^:. ^S^f-^—W^SBlT^l^fc SProtein families database of 
alignments and HMNs (.£JTPfam£ B§\ 

http//:www. sanger. ac. uk/Software/Pf am/search, shtml) <5 ~fxi tf 7 

■ 

V^0!|£LTft, 1) ^ b = ^Ky T^^fl-^^V/^^^fcS^-SrOPETSOQ 

(Manthey and McEwen EMB0 J 1995 14 4031-4043, Coffin et. al. Curr Genet 1997 
32 273-280) ^>2) ^#ff 1~ S PPR^E- 7 * %X*h% Y 7^ o = > 

©CRP1# % ^iflk^at^TfcSpeU^it^petWtfi^oaiRKl^-T?*)?), ^JPX. 
TpetDmRNAtf) ^ntt/y^^fy^ t>iK^T?*> (Fisk et. at. EMBO J 1999 
18 2621-2630) ^^tfhtl, lot, P P R^— y&^Tf.Z* 

f 

■ 

/■^ Jtfi%Pentatricopeptide Repeat (UTFPPR £ Jfc) ^ 7 £ 1 4faRJt#*>, 

7 ? Dy^{i^rti ; en^^< H2o^lOPPR^f- 7£^FU ^o, St># 
/M^S'SfcJfl (C^JS) ^Sfl|i:#$1"S7*ny^t44o©PPR i ef--7*^r-t-5 
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■ 

±&<DM&Mm$&F%mi£(D*fe&*: Rr^^ni^-r § - £ tenors * 

(1) 'PPR^7^^-# 1 : N^^bl#iOPPR^e^-7^b5#S<DPPR^E-9 : — 

(2) PPR^7^^ — #2 : N*^^>6#@(Z)PPR ; e^-7^^12#@CDPPR^5 : - 

(3) PPR^7**-#3 : N^ffi^bl3#@(^)PPR^^-7^bl6#iOPPR^5 1 

5^»*U<t4T$y5|5jB (N*flS) »b-2#g<^PPR^^-7lC#^i-5 4 
tC0*U<f4T^/*«B (N3«) ill^b2#S^)PPR^f : —7^#^Ei-S4#S 

TLysAspGluLeuJ h ftSEJO&flrt"* £ £ #03: 
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Emanuelsson h(L Mol. BioL 300, 1005-1016(2000) <DT /l/=f V X&te&lt Lfc 

* 

^SUT'P ^9 TTargetPj (http://www. cbs. dtu. dk/services/TargetP/JXfif- 
Sl^n^A TPsortJ ( http -7/psort. nibb. ac. jp/) ft, & frtPflSjjfefrf £» 

©V^t/^/f K(W. Sakamoto et al: Plant Cell Physiol, 41:1157-1163) 

(MetAlaPheArgGlnThrLeuSerlleArgSerArgLeuPheAlaArgArgAsnGlnProValTyrHisI 
lelleProArgGluSerAspHisGluArgAsp) £ V^ofciB^J^^^f ktv5 0 0 

* b < «IB^J#-^ 3 &CfB<fe<D7 5 / ^IB^Jfc&tt 51~79cDT^/ ^IBW^ 
tfbtl, L < 12, ia^J#-^3^|E^©T5 /l?IS?inc*5Jt<5 1~3 4© 

S^y^7fTfc50RF 1 3 SO-etl^tl^at^^^^ldiiRNA)^^^ h 
*k £F b < fe&Mfc^O 5 ' -UTR (Bonhorame et al; Mol Gen Genet, 
235 : 340-348 (1992) fttt^ if h tl 3 0 

• in vitroTrAI#Jfc:^^£lirfcorf 125X»orf 13 8 <DmRNA^|g0JO^ 

OR F 1 2 1 3 8(Dm^t, mX-UQ-tfy? f i/^-f 

> 7 * 7 — £ e> «t 5 * tft tii rjib * u jk - * Htfi^r- i © jfr&atfc^ & ±mm 

* ^ Kuan $ * t> © $ <b * k&jp 5 r. £ x»%mmm £ ti 
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l£#lM^fct><Di: N orfl25<Z>5' -UTRW&b25T ^ y Ifc© = r ^ ^ ^SB 

« 

2 9 telBfcOT $ / HiB^Jfcat LT 7 0 %£LL, ^Kli8 0 %.£JLL, <fc «9 & 
tU<li9 0%jit±, ^WtL<tt92%5t±, £ k t;i0£ L < J* 9 5%SX 

( 1 ) IB?iJ||-*§- 3 iCfa^OT 5 y ^IB^lJW 80~6 8 7f|O7^y E6E#k IB 
?IJ## 1 7 ^|S<fe<OT 5 7 BfeBB^J© 80~6 8 7#i©7^7 IfeE^J, X«@B^iJ 
#^-1 9(C|B^OT5 /^gB?(|0 8 2~6 9 0#i ©7 5 / WtmM&&t& 9 V 

(2) m&l&-%3fcm$,<DT$ SM%d&}<D8 0~6 8 7#@©7^tlB^ IB 
?(J#-5§- 1 7 K:fBSW>T ^ / ^IB^JO 80~687#g(Z)T^y ^SB^J, XtelB^J 

#-§-1 9fcfa^OT5 /^!B?rj<9 8 2-6 9 0#B©7 5 /KE^Ki^-rifl* 
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■ 

Kt"5DNA;^A£;ftTV^^jr3fcm^ (R f ^MJCtlHW^ 
(2) ^P|ODNA©ii 

W©DNAIi, TIB<D (i) .^b (iv) O^TtlA^DNAlCgg-f 5o 
(i) ±mVfc&mW<D?l//*?'^;%=i— KtSDNA, 
( i i )IE?Q#-5§- 2 2 ~K?IJ## 2 5 DNA, 
(i i i) Tn&<D{ntlfa(DDNA 0 

(1) Efll##2, ffi?!l#-frl 6, Xltmm^l 8fcflB*©ifitSE?ll*^f S 
DNA ; 

(2) 1B>?IJ##2 % gB^lJ#-tl 6, Xte@B?lJ##l 8KlC«t©-!fiaEE9«Jfc*3VNT 
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(3) ia^i#^-2 v ih^j#-§-i.6, x\tmFm-% 1 s^ie^o^sib^j^i-^ 

(iv) TnZ<DfiSthfr(DDNA 0 I 

( 1 ) @S?iJ#-*5- 1 ^fB^O^Sia^lJCD 3 754#S~8 5 5 3#| ©*&S@B?0X 
i«^IJ#-^ 1 5 (£fB*fc©&gIB?IJ© 812#@~3 002#g ^^SIB^J^^I- 
5DNA ; Xn 

( 2 ) @E?lJ#-*§- 1 KHEi&<Z>&SIE?lJtf> 3 7 5 4#g~8 5 5 3#| <^it^@B^JX 
\tW$m-%l 5 ^|B^(D^IE?IJ(D 8 12#@~300 2 # @ CDmSiH^J fc *3 V n 

» » 

( 3 ) |S^J#-^ 1 iCfBttOlkiKS^I® 3754#g~8553#B O&SBB^'JX 
»IB#I##1 5 fcSB<J(DiSXSB^J© 8 1 2#S~3 0 0 2&&'<D££mm&ftt 

* 

5 d n a i ^ f y y^x y f W ^ jj ^ xl, ^ottfii^^ 

(v) TfB^Ml^CDDNAo 

( 1 ) i xf*E#i## 1 5 \zmw.<DM.mmmz#~t z> dna ; xf± 

( 2 ) ib^j#-^ i x»ia^j#-^ 1 5 \cwM<D&£mmK.&\t*x 1 ^^ttScfiotiL 

( 3 ) K?IJ#^ 1 XfiE#l## 1 5 ^lBifc£>i£KIB?0£^1-5 D N A £ * h JJ y 

fcM-f 5 r £ Kl§8#i-<& D N Ac 

15 



WO 02/088179 PCT/JP02/04092 

tti-iofi, $ e> k:*f* u < « i ~ 5 ^oftSofco^^s^^ ttJn&tf/ 

StfCVSTSy'ifcSBfllJ bits M^tl^20m. »*L<ttl~l5fi, cfc 

&9MNmte&^x r^MJy^xyf ^^TTvN-r ~? ]) ?4 Xf5 D N AJ 

=• - 5 V > I* 7 s 7 - * & & © D N A £ fc f * ^ D N A <£> ft it £ @ Jfrf b t 7 ,f /V * 
-£^T, 0. 7~1. 0 MON a C 1 #|ET 6 5 ttf A'f ^ U ^ ^ - 3 
y&ffofcli, 0. l~2XSSCgt (lXSSC(7)|l^lt 1 5 0 mMSft 

^4 ~f y ^ *y 3 VCi s Molecular Cloning: A laboratory Mannual, 2nd Ed. , 
Cold Spring Harbor Laboratory, Cold Spring Harbor, NY. , 1989. ^f^l/^ 
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hxfem-r 5 d n A(Dm.mwm t -M$k±<oftm&&&irz> dn A&mv bhZo 

■ 

RtelJMft* (Rfll) &ttfiKiitt;T3&$tt (cms ^#5) ©fl#i:2SSnE$* 

* 

(3) ^BPJC0DNAOSt#^& 

I 

*»8!odn a cite $ ti& v \ 4 1 

y^)f n @^35i^@^^tf R a p h a n u s m<DtefoXft&E&1Ml&l&&<D¥&K. 

► 

=*>XtiZ.tlt><D?'( =y<D&m j $ > 75MM^<DR a p h a n u s Ji<Dfi|^X{« 
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TR f ffi#©Jj?$H'g ^A-^ n— n^E-y— ^tj7^-— dr^^i 

£©¥$fct±^/^DNA_fcfc:aSfcDNA^- .#-£.1,1^ U R fitted 
DN A^-;fr-<0£fcffiBi&8!|;5 - £ t^y A©«^Mt--5 r £ 3 0 

-^^tt^Cl 0 0 b p©1^^45. ^fcDNA^r— # — fiJtft^-i W— % 

DNA^— tf-lMIScfcii* ^ISfii?RFLP^^HTV^S, j£#^P 
CRSrfflV^tftffi^fe-efcSRAPDiH'AFLP (Amplified fragment 
length polymorphism) & (Nucleic Acids Research, 1995, Vol. 23, No. 21, 
4407-4414) mmZtlX^Z. #lc, AF L PScttatfiWRlMK 3!iW* 

Rf lfcfc^&#fcfci^tt**flfl:£R f 1 jtfc^Sr^M^rf 

£tfR a p h a n u s JRtittfe. «fc 5 ^Wfc»jNBJteR*|14^^i|)!s6 = 'fe^-^ 

ms) ^^7^ = ^ft3(EO|WiaWttt^ (^7cms) tf^A^ftfc^ 
VisXmWfas «fc 5 JWMbfclfi c m s ^^^Sr^i-« r. £ 5„ 

a p h a n u s JROtiM&x J; 9 *#Wfcf±JBiaWttt^jtt0«3R*lSO3-fe^-^ 
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* 

R a p h a n u s mi&to<DMJfoW&&tt®Wk&¥t:$A,1£?; ADN 
£ tl bOffiMZim LT# btltz F lUfcftSr § £gffr UT# bftS F 2 

■ . * 

%1fc=i±i-jfs{ =« V(Raphanus sativus cv. Kosena) tRf ^^"C$>5P|E^^r =i 
^(Raphanus sativus cv. Yuanhong) b £:N. Koizuka, et al. Theor Appl Genet, 
100:949-955, 2000fc|B<feO^TfeJc!pC % SSEtfc^ a^FllftftSri^S^b 

U nft<D&&*Z&ttDNA^-%~ffl%m<Zbtf>&mfct£Z> 0 1#|1DN 

i 

f 3tfi-?fca5v^ilK:#^-t-5DNA*T-*— WS:, R f 1r 
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=ym57^^77-^^- Jfc««jftV>»f^- (~4 0kb) dS^o- 
tf 5BAC (Bacterial artificial chromosome) ^ * — 3££rf IJJB Lfc 7 -< 7* 

Mm&*mztcmK , 7^7*7 y -fc&#£*ufc?> ^o^S iffj J»f-4X) 

»j&5 OOMbp £#X.b*lTV^5<E>T? N 7A^77-^^^-t¥^2 0 
k b Oi^, ftQ$Cttl. 0X10li>&l. 2 5 X 1 0 5 #l£ft!9, K 
7*7 y — t?^S^4 o k bCf^ti, ^10^5. 0X10 4 fi^f)6. 2 
5X1 0*ffibt£Z>o 1-?*<0?; -kf-^f 0 0 0Mb p ^jlfcftTV^ 

<DT\ 7 ^^7 7 ^-^^ ^ - 2 0 k b ©f^, iaf ft 2 . OX 1 0 s 

■ . * 

Bfrb 2. 5X1 0 5 mkftys K7^ 7*7 0 kb©f^ 

£K8cfii. oxio 5 id>f>i. 2 5 X 1 0 5 ii/i5 0 

7-f 7*7 y -}cf4t57 , ;ADNAH @ tt©*^«rgtf£fta»e>£V ^ 

^© n B nS, j&MSr^if R a p h a n u s JR©ffiPfe % <fc 0 £ffcttfctt*IIJf&Ki|M4 
(D^-T = l'<D&ft&i5MM&'£tt R a p h a n u s jWto<om&W$&?f%Uft 

htz? ; a d n Afrtm-^mmMG-v^mz. & *> ^x^t^y 

C l^HSrf^iSLfcNFicflJffiLfciStl^CR f ^iOt#I^f)7-V^DNA^tt 

* 
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t 

yADNAIiCTABfe (Murray, M. G. and Thompson, W. F. (1980) Nucleic 
Acids Res., 8, 4321) <D X 0 ft»fefc«V\ WW* * Z. k t< Z 

* 

* 

(D 2 p - ^ }c ®mir 5 ^ n - ^ & § * K X o T = ^ *fNK"t 5 . 

3i^lrli^-r5S^^^tTtfc, TGenscanJ £tt^$tl5itfc^jt,7 p P 

^Ait ^^DcD^-ejte^^li^-r^rt^X'^So £7t tblastj 

i 

±mmy? h%m%Lmfe£titcm.fc*mp\*5ufcLXs ±w^xn 

mRNA^ffi^L, ^^C*J-r^^^DN A ( c D N A) &3£$|-f 5 r t XUWX% 5 0 
* ft ^ ¥ - BI& t "C V > 5 ^|:o V n*C ttffiffife iU f±5' -RACE& £ Pftf 
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W±<D]frfete N Molecular Cloning: A laboratory Mannual,.. 2nd Ed. , Cold Spring 
Harbor Laboratory, Cold Spring Harbor, NY. , 1989. ^KlfEifc£tlTV'*<5o 

tw:, jwfcfttewu ib^j##i 6, xH&mtti s-c^^sd • 

fe^i o T x te0>fa4fcjBJBW£j&» c D N A Sr^B icl£$rt 5 £ i: t> "Til £ 4 o fc e 

t 

y<D&m j t?T&B.n$:^&R a P h a n u s n^ii^xttSsia^aBji&iii^o^fen: 
y j^DNAtmx^fitc^y^^mo^m^h, tsi^otc dna7^^7 
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♦ • 

fc< fcfcl 5{@~5 0©ig^bfc:&^ 0SL< fc£2 0~3 Ofi©jiSttUfci(UI 
— RACE Sc4f Klft* $ ft5 R A C E SMg N jt£^©¥$£K: V n h ft 5 
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fc* m^m-^ i5tt< \*m?m-% 1 6 x7Fisziz><$fe(Di&mm%$:^irz>i&m 

■ ■ 

* 

Sfc, ltufBtf>iI!9, ^PJOit^^ mmttl, W?m-%2 S 1B^J##1 

:©i5^DNAit mnm-^i, unm^2, wMm^i 5, @a^ij#-^i 6, 

tl tr^-f 3 D N A t? h $ o 

< it 9 0%©P— tt, J; !> L < «4> ft < irt>9 5%, SfclttoHfiF* 

* 

iUAfl*^^ 0. l%SDS«rgt?0. 2 X S SC£5 0°C£fc 
ISO. 1 % S D S Srgtf 1 X S SC4»6 0°C<DX b V hft&ftTX, IB 

1 ^ ia?ij#-§- 2 ih?ij#-^ 1 5 \ ih^ij#-^ 1 6 x\zm$m-% 1 8 m**$jh, 
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* 

m 

a 

eai## 3 % m^m-^r 1 7 x&ia?o#-5§- 1 9 imager ^ / mia^jx^^eo- 

« 

I 4 1 8 ( C © MMm&\ £ fc tt -t tl b <D —ft CO &SIE?lJ ^^l-SDNA^ffJ^L, 
*fi^X^tt¥ft#&JlVvrfT5£fc#-Ct«. atte-^X^tt^feO-oT 

« 

» 

(4) *»SODNAtttt5^^- 
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1-5 - 1 a*-et f-owmit&m^? *—xb «t < , 

» 

^R^t v--^?^? #-b\^xm^x$>&\\ Mc&mz.\^ zap 

Express O F^i 5 -^ Strategies, 5, 58 (1992)) % pBluescrlpt II SK(+) 
(Nucleic Acids Research, 17, 9494(1989)) , Lambda ZAP II (* y 
%M), A.gtl0 % Xgtll CDNA Cloning, A Practical APPRoach, 1, 49(1985)) , 

* • 

- 

ITriplEx^n-Vxy^ttiSlK XExCelH^r/Wi/TftMK pT7T318U(7r 

* 

/Wv'TttD, pcD2 [Mol. Cen. Biol., 3, 280 (1983)) , pMW218 {WtifoWk 
M) ^ PUC118 (^JBaiftfcJtt) % pEG400 (J. Bac. , 172, 2392 (1990) ) % pQE~30 (QIAGEN 

• ■ ■ 

HMRlD&Zh^ff — b Wjttf* pBTrP2, pBTacl x pBTac2(Vvf itfc'* 

- y Vtf ~r WW iv£L<fc 9 TfTJIE) , pKK233-2 (Pharmacia^) , 
PSE280 (Invitrogen^h^) N pGEMEX-1 (Promega^) % pQE-8 (QIAGENftSD % 
pQE-30 (QIAGEN*k8Jh pKYPIO (#||Bg 58-1 10600) % pKYP200 CAgrc. Biol. Chem. , 48, 
669(1984)) x PLSA1 CAgrc. Biol. Chem., 53, 277(1989)) N pGELl [Proc. Natl. 
Acad. Sci. USA, 82, 4306 (1985)) > pBluescrlptll SK+ N pBluescriptll 
SK(-) (Stratageneftjgh pTrS30 (FERMBP-5407) N pTrS32(FERM BP-5408), 

26 
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pGEX(Pharmacia%h3^) N pET-3 (Novagen-fchU^) N pTerm2(US4686191, US4939094, 
US5160735K pSupex, pUBllO, pTP5 N pC194, pUC18 [Gene, 33, 103(1985)3 , pUC19 
[Gene, 33, 103(1985)] % pSTV28 (^JBaf^tSD N pSTV29 (SfijgttB) , pUC118(£ 
MattttSD % pPAl(#HHg63-233798) % pEG400 [J. Bacterid., 172, 2392(1990)] x 

' * 

pQE-30(QIAGENftM)^£$l^-r 5 ^ t^Tt Z.fmRKDZfv*- 9— k LTWu 
M&tf, trp^n^E— ^w_(p trp ) % lac y p;e _^_(p lac) ^ PL -/ n ^_^_^ 

* — % SPOiyn^E— % SP027 p p%— * — % penP^tt*— * — ^fc^itf 5 * h 

* 

2 s T?#5o 

^■@:ffi<7?^^-<^ ^ — i LT, Wittf % YEpl3 (ATCC37115) % YEp24(ATCC37051) N 

• ■ 

Ycp50(ATCC37419h pHS19, pHS15^ir^-T5 - t ^T?# 5„ HSffl 7 s n ^— 

09*.tf> PHOBT'n*- % PGie/n^E— gap^p^^-^-.^ 
ADHyn^E— N gallon ^E— * — , gallO^n ^E" — t-^^/ay^^y 
rtpyt-fut^ 9 — , MFal^n^— ^— N CUPl^n^E— ^co^D^e— ^ — §r 

W*WMmm<D%m.-^?* — h IT, pcDNAI, pcDM8(7^=i/*±J; 0 

TfTlR), pAGE107 [#H|2p3-22979; Cytotechnology, 3, 133, (1990)] % pAS3-3(# 
11^2-227075), pCDM8 [Nature, 329, 840,(1987)] , pcDN AI/AmP(Invitrogen 
Wk) , pREP4 (InvitrogenttK) , pAGE103 Cj. Blocheni. , 101, 1307 (1987) ] % pAGE210 

M#n £></W*(fc: h CMV) (DIE (immediate early)5WK J f-fl)7 p ia SV40 

1 

■ 

t»M©M^^^-i:lT|j:, fljjttf, pIG121-Hm [Plant Cell Report, 
15, 809-814(1995)] % pBI121 (EMB0J. 6, 3901-3907(1987)] % P LAN411^pLAN421 
(Plant Cell Reports 10(1991) 286-290) C t 5 0 *fc, #tC 
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PBIBAC2 (Gene 200(1997)107-116), pYLTAC7 (PNAS 96(1999)6535-6540) J ^pBIGRZ2 
(/M^lM'^^i'f MJ —55 (1997) 37-39) i&Sfctf b*l/5„ 

5 S^n^- [Mo 1. Gen. Genet (1990) 220, 389-392] tM^fbtb 5 «, ft^ 

^jomMU^ K^xomm mm&&t s • 



(5) #S8Ktf>DNA«:^rt-37gfHEtfcft; 

© D N A l:f f Sif ^^li, ±fBLfc*&*&;t'<**- ($f*L< 
*lS^fc«A-f * wirier «9 jfmfZ - fc 5o 

>RB0©te£jiWJS<0&#0IJ t LTtt, Escherichia^ CorynebacteriumJI> 
Brevibacterium|| N BacillusJi, MicrobacteriunJlN Serratia^ Pseudomonas 
H N AgrobacteriumJl N AlicyclobacillusJL AnabaenaJH N AnacystisM% 
ArthrobacterM> AzobacterJIL ChromatiumJ| N Erwiniajl^ Methylobacteriuro|i N 
PhormidiumMx Rhodobacterfl| N RhodopseudomonasJJL RhodospirillumJ^ 
ScenedesmunMx StreptomycesJ| N SynnecoccusJL Zymomonas||^KlJi^§$&£^ 

*foifz>zbftT»%5o tm^^m&^t f-zmx^z^mt lt», m 



cerevisaeK v'l/U'yjfcP • ^^^(Schizosaccharomyces pombeK ^ U a. 

-f^n^t^ • 9 ^ (Kluyveromyces lactish Mjn^^oy.^yy^ 
(Trichosporon pullulans) N i^a. V 5 "fe^ • T/l' tf !7 ^ (Schwanniomyces 
alluvius) ^£*pff 5 r. £ 5„ 
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^y^nzfyT, hfe N SKyf!?A^^f5r k&X%6 0 

5Zb&X%5 0 

X»%Z>^frt£% fife hM^^Z>ZbtfX%,mz-&s=^y? bvtf-u- -> 3 ^ 
(6) 

*%w<d* ? wow&jjmzmzmfe £ ft & v ^mmm^m^v tern 

3 , IB^J#-^ 1 7 X«@B^iJ## 1 9 JcfE^ LfcT J mMn<D^m\^m^X^ 

i 

« 
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m 6Nfw—7 eiia-T?fc5 0 ^pHii, 3. 0-9. ofc&w-tz> 0 p h© 
-Ttzzzm^xn^o *fci$*^^{cj^cT, 7ytvyy^fb7t-f^ 

^ffl£;ftTl^5RPM11640igife [The Journal of the American Medical 

» ■ 

Association, 199, 519(1967)] „ Eagle (^MEMtgift [Science, 122, 501(1952)] „ 
DMEMiM [Virology, 8, 396(1959)] % 199i#il6 [Proceeding of the Society for 
the Biological Medicine, 73, 1(1950)] %.taZZfob^Mc^!R,ik^%Wi 
ML1t#mm&M^t>flZ> 0 #&tt, iiSpH6~8v 30~40°C, 5%C0 2 

£W\ ii^pH6~8 > 15-3 5tf^ttTtl~2 10^5, t-tCs J& 

t"Cf>J:v>. 

JftkfiU i S ifcKSU *J=.?frT 5 y (DEAE) t7 7 n-7 > 

DIAION HPA-75(H^b^±M)^l/v ? y?rfflVNfc^^^m^ci-r f^77^ 
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Hfc, S-Sepharose FF(7 7^ isTtiM)l£<D Isitls&R V^c&§-f n 

* 

■ 

tBocfe (t - -f^AsUr**/* /U#=/M5fc) #<Dik¥&8,mc XoXh *i jt"f ZZb 
a s T?#5o PgB (^SAdvanced Chem Tech|±M) x ^^a/W— ^ 

* 

•f^OMPerkin ElmertfcJJK T"Wir A7 7/^V7^tf^ (Amersham 
Pharmacia Biotechftig) , 7n^ OfcSProtein Technology Instrumental^) x 9 

(^BSynthecell-Vega^> N 0 ^ 4 7*' HzyK 
PerSeptiveftgD , ^S^B^^^f- K^jftHteSRIJl t^1~6 rHTl5„ 

(7) ^PjCDNASrftSifeKDffW 
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EJft*ASsO*^tt—jRttJ&^o-=^^^^*-, S KpWE15 

(STRATAGENEliJ^) ^ i'l^f 1^%^ o-^> r i 5, T?u 

PBI121 (ClontecftM) ft a^->^t5 £ S 0 

■ 

■ 

f 2Xf^©2 3 8-2 0 6 4#g ©SStf^^tbSDN-A, HB#l#-§- 1 6Xtt 
•£©2.3 8 — 2 0 6 4#B©i6£-e^$tt5DNA, IB^J#-§-l 8Xtt ; e©2 4 
4-2 0 7 3#@O^S-e^$tb5DNA, £ V M3:IB?iJ#-i§- 3 Xtt^tO 8 0- 
6 8 7BSfc^1-5g|tfh IB#I#^1 0-6 8 7^S«^-T5 

W< ^ Jt & =» - K1" 5 D N A ZmfoUfa KMX LT t> <fcV\, 
- r. T\ |B^IJ#-^ 1 \tt1&<D&3B5ffl<D 3754#g-50.9 1#S 

■ 

ft, ±!5LfciB^J#-^2Xtt ; e©2 3 8-2 0 6 4#I^I-Cvt^^5DN 
A, |B^IJ##1 GXfe : Z<D2 3 8-2 0 6 4#@©Iit^$tl5DNA, Wffl 
#-5§-l 8Xf^©2 4 4-2 0 7 3#g<rj>^T^£tL5DNA, fc5VM3IB^J 
#^3X1^8 0-6 8 7^SKl^-rs^^ MH^J#-^ 1 .7 Xti^rW 8 0 - 
6 8 7^Slu^Sf5^, X«SB^J#^1 9Xiit<Z)8 2-6 9 0 
-f 5 $ ft 5 * >v* * - K-T 5 D N A &*t4&*IBJ&fc$A1- 5 

tt, rODNAOflfe^n^-^-^-^-^-M^T^S. ii^i<^ 
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ip^r v ±isLfc@a^j#-^2x« ; eo2 3 8~2 o 6 4#s ©fiit^^ns 

DNA, 1E^IJ#-^1 6XI«©2 3 8~2 0 6 4#g©J£ST?^$tt5DNA % 

# 

13^J#-§-l 8 Xli^© 2 4 4~2 0 7 3#@©ISt^^tl5DNA, fc^f* 
ffi^J#*3XI*-t©8 0-6 8 7aS^^i-?>|fU^ IB^IJ##1 7Xf*^^8 

» 

o~6 8 7 2is^^i-«iaj^ yj&mm% \ 9x^08 2~6 9 o^ic 

* 

h 3 > k y T^<D&nmn t uttt> ±iBia?'j#-^ 2©i~2 3 7#@© 

* 

SDN A, _L!HiS?lJ#-5§- 1 6 01~2 3 7#iO^T^$tt5DNAXttlB^IJ 
##1 7(7) 1~7 9#B©7S/i&EJlJ£=**-K1-5DNA, *>5V^±|B^!I 
##1 801~24 3#B<7)^gT?^$tl2>DNAX^ia^J##-l 9©1~8 1 
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■ 

■ 

* 

T 

fcttt^M ; ^Dyny-©f^ #;WS 
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* 

* 
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1"&;b*>, cmslfflMfflK i c m s illSt±l(Dl^iAfe^K© 

4Ofprtl,^^fB<fe<DDNA^ib{iEra^Lfcl5~50mer<Z)^-!J =f^? $ V^rJ- K 
&54>ft< tkl 5raer£LL©7 e n-;/£^U i ^0^^3|Sft^ % 

o*^ % 1 y / a 4> 1 3t£TO±& 5 £ t &mB1r ZZ.k\z£i)fto ~b&X 

^feftW&tfib^ ^©5t>, PCRW$U\ £ftb<£>3Mfc«U Molecu 
lar Cloning: A laboratory Mannual, 2nd Ed., Gold Spring Harbor Laborator 
y, Cold Spring Harbor, NY. , 1989. '*^a7-^n-=^i2)S' 

t LT|Rlt=tr— *©DNASr«@[K:tT N ITO&£>aMBa s fB«> bit* £ £ 
i/a ygrete, ^iDNA^s i a^(c l i i asfcfro-CV^&te 

36 
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■ 

m 

•^J#-^2le:|B^DNA@B^J ilRl— 0 2^DNA(Z5^ 1 b L< te4>&< b h 1 
5mer^±O j e©-§P^*^:«l*^DNA^ytl«Otg|i0©^t>L< \$'P 

* • * 

mzm^zzb-eztisimfcR f ^^©^iisrflWB-ets, -^^5^0^^ 

■ « 
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£ADNA#R f mfc+k LXmrn-TZfrX 5 fcf^ ±3&<z> 

r 

*fcttORF 1 3 8^^ft0 5 b 3 y K y Trt©fii^>§^5 r i t 

Ts ORF 1 2 5£fcf3:ORF 1 3 8 * l/^fgW&MfDWJr&ikWf Z> w £ 

5 fayK'JTi^lt^ORF 1 2 5*fcf±ORF 1 3 8 * W^S*<D 

yf-f^SluiUORF 1 2 5£fcf±ORF 1 3 8 * >v^SC£tfeffi UfcB#kl, 

*lfi£ x N. Koizuka, et al. Theor Appl Genet, 100:949-955, 2000KlfSife£;ftT 
1^5, i-FoATPase (^TATPAi: ^IBg-) (Dis^-f^m^s IWSWttt^ftHBfr 

£ , ^ttlH]«^fr* fc»jttlJiaK*ttt'F3MfrK:*D N A&SA Lfc^W^m^^ 

K^itfcot, ^o, j»JteflC*ttt*ftffi#©ORF 1 2 5£fcf*ORF 1 3 

■ 

USSfctt, OR F 1 2 5 Srf tSttSi^H^ ^ y©ol^ttt, ffctt 
Mfcfi^Rf #J*A$ft<5i:* ORF 1 2 5 ? ^7f©f ttlltiU, {5 
fc^£tftffl$*b*V\, £fc**-**T*tt % MfORF 1 2 5 t^Tf 5»fiWttt 

■ 

■CltORF 1 2 5*^/^®O#f|AaS80%EU:^LW5;i i^ftS^fC 

imt^^OO^t^ORF 1 2 5* y/<?H<DW&%'t> t so%u±WPLX 
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ft, Jh^CD^r&fcl&ttS, ORF 1 2 5^0RF 13 8 ^ fcf 

i 

s 

\ 

ORF12 5^0RF13 feft^&ISSi^ fcHV>T% ^JM^H 
«l!:*5VN"C|S3l$-&, ^^H^-rs-iT*#bttSo £<bfc&> ORF125 

^ORF13 8©iftt)t< ^-gU^-^b^J^Ufc^^F^^Jli: LTk*> 

* 

M^-efc 0 % '^-79 v h'UTO&MvtcisbfcteR f cms 3^ 

X 
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cms mmw*^%MJ&**wx<DBNAx^wfc&^tcb(Dtm 

4 

±^(Dm^^^^^- 9 — k LTte, #|fi¥6-4 6 6 9 7 

t 

±|B*lteH:J:5#b^5cmslMaK«r^rU a*o % #3&3lf<0DNASrirf-5 

■ 

■ 

v r f ikfe^vmmm^ZfrZo ztiK-zv 

■ 

4*3, *w0o^te*^»©aaaii:ft5tti*"c*>*#«2 o 01-12800 

8 # % #11 200 1-202082 fX#| 2002-20083 #0#BJ$B 

« 

• » 

* 
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^ttE^it^ (R fitted) ZmmirZtcM^ £f\ Rfjt^^ifi^^ 

DNAv — AFLP (Amplified fragment length 

polymorphism) j£ (Nucleic Acids Research, 1995, Vol.23, No. 21 4407-4414) 

G I B CO BRL|i©AFLP Analysis System 
I AFLP Starter Primer Ki tKotAFLP^o 

(Raphanus sativus cv. Kosena) (D 1 ( (KC2/KA1) -1) R f lit 
5 SIE^V ^ ^ (Raphanus sativus cv. Yuanhong) (YuanlO-3) 
£&N. Koizuka, et al. Theor Appl Genet, 100:949-955 2000RllBg&<£>;£fe{;i2p 
Zs$MLtc<yj 3^Fl1fl:^:8.W^g^^bT#btbfc^2 1 0 OW^F 

~0.3cMO^£gi|Tmn7t^^3i^1-^^-^--^5omittfCo#DNAv 

1 R f atfc^£>3H£lftiS£$t£^ Ufc<7V J±(D&m*m 1 ^"To 
H»J 2 : ff / Lfc = j tf<D<feUh R f &&¥<Dffir 

R f 3t^££fctfDNA ^-^-^^C^M^&So :it\ DNA^- 

^7V^£f«L-7c„ 

fi 211© 7-f y 7 !) ^-^^1 tfco DNAt^tlt, F 2 ^S£#i!i 
bfc^C^JffiLfclEl^^^illlCHE^= I ^^i9> ^fe^$V\ CTAB& 
(Murray, ML G. and Thompson, W. F. (1980) Nucleic Acids Res. , 8, 4321) 

■ 
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s<9 9— (STRATAGENE^) £ffl^T\ ¥^20kK %W&\. 5X 10 5 <f@<D7 AT* 
^7^ ^7 y — SrfEKLfco 4fc, F^Pf — h LTpWEB: :TNC<^ 

7 ^- (EPICENTRE TECHNOLOGIES!!^) IrfflV^T, ¥^40kb, ^fcffl§C5. 5X 10 4 {@<D 

m\z, ±iBTM«b/c7^^7T-v ? 7-r7'7y-^b, 7*7-7^7^ tV 

■ 

i=?-i ^a^tfeSrfflV^ 7^7*7 n-y^HtLfc £fc = 7 ? H?*f 7*7 y - 
HI 1 fcsjrj- «fc 5 fcffligODNAv— #HW£;fr w<— = >7>f ^Sr^bfco 

■ 

J^T\±fE=i ^7^ 7*<Z>— tt*rj*i-a^ 5 R7 n-yNIT7/2£:T03-2<£:fc£XiE 
^J£, TGenscanJ (H^7^-7 7 7 h <7^T%k§iD £J^T, TV ^' 

TGenscanJ X*&fe£tltz7u*— 7-a>f>7 — 7 — Sr^HNC^tN 
1 jCfBife $ tufcl~8553(Dm^ia^J*^ fe ft 5 D N A <£>HpaI-SwaI®fJt (8546bp) 
Sfx 7 7 7*7- y MUl&USTtfn-T. (FMC|±^) &JlV^^Mtai;8c»te £ (9^77 
-£#gtbfc 0 DNA®fjt^"atP^/VS:^/V^^ (Epicentre Technologies 

fcJ;t)^D»fbfe^O'-=>'^WfJtSr^o £*lfcDNA0r#«\ pGEM-T easy< 7 
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* - (Promega|fc$lD u -~ ^ LT. cds6BT/pGEM-T easy<Sr#fc 0 . £*T, 

100 ix 1(£>1 X KW&W^ffiffiffl. (20mM Tris-HCl (pH8. 5) , lOmM MgCl 2 , lmM 
Dithiothreitol, lOOmM KCDffc, lng<D NIT7/23*$; KDNAi: 10 unit<D$J 

tSL -80 o C^-C5^^4PLt, 15000^ 4^-?15#|^»iyf$o ±M trit> £ 
b^lml©70^^/— /V$r^>{C*D^. x 15000rpm, 4<C -C5#|WaI'fr1~ 5 0 _k?ff£B& 

&fon&wm*ft^x, ajRfcs#ra«iii£*5. hurled NAttis^ 

^bfcDNA^iC, 10 At 1<D 10 XH$JPBi^ii^Sf$(500mM Tris-HCl (pH7. 5), 
lOOmM MgCl 2) lOmM Dithiothreitol, lOOOmM NaCl) N 1 » l©10unit/ji WMB^ 
Swal i'&mm.ttM) *1&7Ls 25°C(CTl^^WUfCo 11m ltf>10Xloading^«c 
(1% SDS, 50% Glycetrol, 0.05% Bromophenol Blue)^Px.fe 0 ' 

1.2g©^Bt&T#n — *SeaPlaqueGTG agarose (FMC*±S£) fc N 150ml <D1X 
TAE (40mM Tris-acetate, lmM EDTA) WlW$.%WLW&., 10Q°CKjjmVXTtfv — 
U 45t3£^flK$bfc#b#£lL;/t, 14X15cm©^/U M~f fcL3Qmm#gX 
lmmJ¥<0=i--A&f8gU Mtfc^/U££ft L&#@#)fc 0 A {^loading 

Dye^Px.fcD N L&^x 1XTAE> 30V/30cmOmj5T'18B#f^ffl;^^li) Lfc 0 

«ftflcl6L*:^Sr, 0.5/zg/ml ifi?!)^a^ K/lXTAE&i&tci^U 30 

■ 

3N\ @ft£>8546bp<D»rJi-&> «®Ufc^^«:fflV^§Jt)WLfco * 

* 

^/K^fi§50mgtC*fUTljul ©50 XGELase Buffer (2M Bis-Tris(pH6.0), 2M 
NaCl) &Jq*.fc, y;K^Aofcf-^-y^68°C(cMltfcK7^t-bya^^ 
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LTlunit(DGELase (Epicentre Technologies^) trJPx.'T45°CO YyJ t— b 

? /vs&guztt vx , i/3^*oiom ^mr>^=-^^(pE7.o)^MK.m.wu 

15000rpm, SftmiMfo bfc P ±if £.ff UV^2ml£>-^ ^ a^^-^^ff U -h^ 
bT2^*O^^/-;V^P^fc 0 ^a.-y'^mW^ 15000rpm > 4'CT2 O^fal^ 
4>Ufc 0 ±?f&B&£\ $ K lml <E>70%^ /l^fl/Ww&Px:, 15000rpm,4°CT*5 

tt.WUZ.20nl <DTE«M(10mM Tris-HCl (pH8. 0), ImM EDTA) £r#P;^ ^(-^^ 

i 

H]l&Lfc2Ojul0DNA^IC, 10/ilO10XKflJPW^»(200mM Tris-HCl 

» 

(pH8. 5), lOOmM MgCl 2 , lOmM Dithiothreitol, lOOOmM KClh 68^1 OdEjO, 2 
Ml^lOunit/MlOflJP^mBamHI (Silat&fi) £#P;t^ 30 o CtCTie3«PmL 
fc 0 10/zl^3M@^^ h y ?A(pH5.6) i250/zl^^^y-/^^nx.T^; 

#t, -80°C^T5^^^4|IUT, 15000rpm,4°CTl 5^31^1- 5 o 
$b{Clml©70%^^/-/l'^^(^Px, 15000rpm.4 , CT-5^^'t ; 5 o ±?f£ 

^®7K20/il^PX.T^i-o 55ai1<^MtK> 10/il^lOx PCR i^®^(100mM 
Tris-HCl (pH8. 3), 500mM KC1) x 6^ l<D25mM MgCl 2N 8 ju 1<D2. 5mM dNTP mix % 1 
/zl<D5unit/Ai 1 (DrTaqDNA polymerase (^Sitft^) M^TTO^ 72°C 
XZO^mMLX, 3' ^^CdATP&ttflP LfCo 

PI^5ii7^;v^-n-=5/ b :Microcon-50 (^y^TM) fc, ±15£J»£ 
3£U 5000rpm > 4 < tt?20^^5t^Lfc o b 7 5/7 , OtK^T n MlOO/i IO^tK 
^P^lT, 5000rpm.4°CT'20^^]S'i>Uyc: o 20 /z 1 <DTEM«f& (lOmM 
Tris-HCl(pH8.0), ImM EDTA) ^iP^L, b£&<9^U IrJ#£$ 

^(CUTfTbV^-f^n^^-y^^tfCo 3000rpm,4^ N S^f^'kbr, 7 
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±&<D%feX'%btl1tS tilommZhttDm^ lMl^>50ng//zl pGEM-T easy 
<<99~- (Promega|t§!D ^ 6^1 ©DNA Ligation Kit Ver. 2 (&Ii§*fc$SD <Ol 

■ 

Pl^oi^/l^ — ^.-y h :Microcon-50 U U #TfttD fc, _tlBKJ£$fc& 
lOO/il^aSttTfci t, 5000rpm,4 , CT?20^^ii'6LfCo >9y^O**i 

@lfcLfcDNA£^a— :/r£&±fc&T^Lfc„30/U<^l^ ho#U— 
i/aVffi^HDHlOB (Gibco BRL|±^) fc^a-^tcAtK *S1< SSiffco ^&tK 
±"t?^-^Uyt3iV^ hD/JfV— i/a VJB («®^Pilmm) ^a^y b (USA 

» 

Scientific Plastics^) DNAtjBfPUfc^CJl^Sr^Ufc. Electro Cell 
Manipulator 600(BTX*fcgl) SrJSl^C, 1. 25kv, 129 Q, 50/z F^#T*^ V* h p 
tfW— • ^SrfTV\ ^£O^E*>^37t:^?&fefc500jul<DS0Ciflte(Gibco BRUt 

* 

£ 5*g^Lfc„ 100 m g/mlOAmpici line (^%mM$M), 20 ju g/mltf)X-Gal(SS5I 

%t$ft) , lmM<D IPTG (^5t%h$i) &iH X.fcLB^jg*fe (l%Bacto-Tryptone, 

0. 5%Bacto-Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) ^*&3£ Lfc^M^lf > 

i8i*ro#±3rc-ei&* ufc. 

■ 

^^^J^^C?!^^^ 3 100Mg/mlOAmpiciIlinSriPx.fc2ml <£>LB 

5 FDNA^rttttSUfCo ^7^^ KDNAlcBW<0»rtf#* u—^y^^tiX^ 
5Zb%mmmcoRI&m&tiM)X*®WiLXmWLX, cds6BT/ P GEM-T easy 

±iB<0^?fe-e#fccds6BT/pGEM-T easy&##Lfc^tl^ft<D*fl§®DH10B£ N ' 
100Mg/mlOAmpiciIlin%in^fcl00mlOLB^{CT, 37°CT*18B#f!g^ Lfc„ T 

45 



WO 02/088179 



PCT/JP02/04092 



/l/*ySDSjSfefcJ:D, Qiagen Midi** h (*7Sf>#M). tfflV\t»ftUfc Q 

cds6BT/p(M-TeasyfcffllW*EcoRI^10r& N 77^^f HifcfflTtf n 

Sf^&E-^^— pKM424 (pKM424(CCaMV35Syo%— ^— : GUS gene : NOS* — S 

^-0®fJt^n^.fc^<^^'-^pLAN421 (Plant Cell Reports 10(1991) 
286-290^*—) ©EcoRIgW&fc* o^V^Lt, *4WB»lEJjUI'<* * — 
cds6BT/pKM424 £ tfc e £lTCf$£fl£^-r o 

100m 1^1 XHfWRS^jtt«tt(50iBM Tris-HCl (pH7. 5), lOmM MgCl 2 , ImM 
Dithiothreitol, lOOmM NaCl) l#g <£>cds6BT/pGEM-T easy DNA^IO unit 

±!50HpaI-SwaIif>t^^«9fcBUfc^^^T% cds6BT/pGEM-T easy 

^fecdseBTSr-g-tfEcoRI^^^IillllRLfco ■ 

100 n 1 (75 1 X HfaJPSSHf^M (50mM Tris-HCl (pH7. 5) , lOmM MgCl 2 , ImM 
Dithiothreitol, lOOmM NaCl) ^\Z S 1 n s<DWttWG&M'<9 9~ pKM424£ 10 
unitOfWIBBfctfBcoRI (SilittfJD StJPxl, 37 < C^Tl^F^PMLfc 0 Anm& % 
100 mI <£>1M Tris-HCl (pH8. 0) t. 1 unitOBacterial Alkaline Phosphatase 

200 m KDlEMWlfc (lOmM Tris-HCl (pH8. 0) , ImM EDTA) Xt&fa lf:7iy — /V • 
^PtuM'ASrJq*^ $tL<ii#Lfc 0 ISOOOrpm, 5#Kjg>C>1£ % ±fi|£#fUV^ 

H«©t8#S:t>5-|lBII5 5gU 9 K*v\fc„ 20^1 

©3M@^^MJ ?A(pH5.6) i:500MlO^^/*-7VSrJqx.T^#^, -80*0 HIT 5 
»StT, 15000rpm,4°CT15^^tfCo ±J*«rK*t, $ bKllml©70Xa: 

Tris-HCl (pH8. 0) , ImM EDTA) *M7L, ftMzMfr^. 10ng//x 1©^£ bfc„ 
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10Ml©***l£ftfcEcoRI»rJi\ luKOSHV VSMb$iXfepKM424^<^^— % 11 M 1 
ODNA Ligation Kit Ver. 2(^fi3t^t»i)I^SrjS|p^ N 16°C-C30#IMH 

WthW7 4)^*— *-=-y b :Microcon-50 (5JJ#r*h§!D ^ ±fea&?££ 
100/* l£>$£07k£ £ t> fcJ^U 5000rpm > 4 < C-C20^^^'il> bfc 0 h 7 y ^OtKSt^ 

3000rpm > 4 < C 7>f^-3.= S' bODNA SrHURLfc, 

->3 Vffi^:Ii®DH10B (Gibco BRtffcJK) Sr^-^fcAft, |<jft€fc, ^fc* 
lWUi^bc#V-^Hyl (tt$fflffilmm) =¥^5/b(USA 
Scientific PlasticsftjRl) DNA £^|P Lfc^Iiffi^Lfco ElectroCell 
Manipulator 600 (BTXthit) & E V N 1. 25kv, 129Q, 50juFO^#T?ot h n 
*KV— >a >-£trV\ -^r(7)M^^37 o C}C?afefc500 J ul^S0Ct : gii(Gibco BRLtt 

t 5 L7h 0 50 az g/ml©Spectinomycin(Sigma|fct4) ^PX-fcLBS^tgi-fi 
(lfoBacto-Tryptone, 0. 5%Bacto-Yeast Extract, lflNaCl, 1. 5% Bacto-Agar) \Z. S 

't$3s.%)&±.Kl%frl1t=ir2~— £\ 50Mg/ml(Z)Spectinomycin^P^fc2ml(D LB 
*»K:T, 37°C-ei8^^±j##tfc 0 #a^fc*JMfc6»&* »i5/7^ 
5 KDNA^ttttl Lfc 0 7°^^. 5; KDNA(CBamHItPffi^^HpaI$P^^n-=y 

cds6BT/pKM424 £ Lfc 0 

cds6BT/pKM424£<SMf Lfc:fcj^@DH10B& N 50/i g/mlOSpectinomycinSr^Px.fc 
250ml ©LB#»K:T^ 37T: Tn8B#B^£^ L fc G V SDSfeliL «fc 9 % Qiagen Midi 

• « • 
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w&m^- i \&sM<Dmwsm *+&\z.%ftir%> 7a^d- vchi m 2 mm, 

£ «9 i #1£ U IeWX £ ft D N AMR ^m^nu^m 

PBIGRZ2 {s^ir J $-<i^l/7,h<<l/¥* h y -55(1997)37-39) (DNotlgB&Kl^ n 

100Ml<DlXH$IJPlg|fJt^»(50mM Tris-HCl (pH7. 5) , lOmM MgC12, lmM 
Dithiothreitol, lOOmM NaCl, 0.01% BSA, 0. 01% TritonX-100) 4>|C N l M g ©7 
&¥?u- VCHI D N A 1 10 unit<DWIilijfNotI (St@5i*±§0 &#P 
TmmwULtc* J^T> ±lE<DHpaI-SwaI^f&MfflLfcl^1i<D^&^ 7 A 

100/i 1<2 lXHflJP£il^fi^ff^(50mM Tris-HCl (pH7. 5), lOraM MgCl 2 , lmM.- 
Dithiothreitol, lOOmM NaCl, 0. 01% BSA, 0. 01% TritonX-100) 4^ 1 n gO^^J 
^Kte^ffl^^^~pBIGRZ2il0unit(D$IJPI^NotI (SMitl±M) 37°C 
^Tl^Ff H 1iP?aLfc 0 APm^> 100 ju 1 (DIM Tris-HCl (pH8. 0) 1 unit<DBacterial 
Alkaline Phosphatase (Sffi^±M) ^P^T^M, 50°Ct?l^F^W V > 

200 n 1 (DTEMW^ (10mM Tris-HCl (pH8. 0) , lmM EDTA) T'g&fP Ltz7^y • 
^nn^A^px., $tL<!i#Lfc 0 15000rpm, 5#H^t>^ ±?t£$rLV^ 
^-ytc^-fo IH^O^It^^-^II^jSU *^^&&>?l&V^Co 20m1 
03Mf^^T" h V !7-MpH5.6) 1 500 » lO^f J ^/V^DitM, -80°C(CT5 
^^*PtT, 15000rpm,4°Ct?15^^^UfCo _h?t£l&il\ $ b(Clml(D70%^ 

1 

^/-/VSr#^}C*Px^ 15000rpm N 4°CT-5#|^hLfc o ±?#&|3&£\ 
Mfc^T, ftJ£&5^f££t£i*:fc 0 M^lOOMl^TE^^dOmM 
Tris-HCl (pH8.0), lmM EDTA) *nX., ^£(C^U lOng/jU l©H^i t^ 0 
lO^lO^^ftfcNotl^, l/xlOfl^y y^b^ftfcpBIGRZ2^^^- N 11 M l 
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ODNA Ligation Kit Ver. 2 (£^t#J&) I*«£2I?n^ l&CT*30&Wy* 
mftZT&yjfrf— f :Microcon-50 (5 U #T*±§£) K:, ±!BSiS«Sr 

is* >-^^|§0DHlOB (Gibco BRL*±10 Srf *-^fcAtt % ^<^Siffc 0 f-fczk 

■ 

Scientific Plastics^®!) t£ x DNA bWfaL1t±MM%&Vt£o Electro Cell 
Manipulator 600(BTX*±$!D £ffiy^T, 1. 25kv, 129Q, 50 /z ?<D$kW"Qx. V n 

ft 

S/g ^SrfrVV ^:©^l£^>^37 o C[C^.*fc500 \i l<DS0C*g±& (Gibco BRL|± 

£5i#*Lfc 0 25/zg/ml<DKanaraycin (fP3fc*B3llt$S) £iD*.fcLB5g39§ifi 
(l%Bacto-Tryptone, 0. 5%Bacto-Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) }C N 

* 

■ 

» 

*®JK»*HindIII(SIS^1±^^WUT?WBb^ CHI/pBIGRZ2 £ Ltc 0 

CHI/pBIGRZ2&#&Lfc:fcJ©ffiDH10B3:, 25 p. g/mKDKanamycin^x.y t c250ml <D 
LBJ&JBrtCt, 37°CX18B#F^^Lfc 0 T;Vj] ]} SDS&M J; <9 . QiagenMidi^s/ b 

T^n/^^y ^i^^fc'-T^f-fe/^PiSlU 4 - 1 RXf 4 - 2 T* 
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#btlfccds6BT/pKM424^<^ * — &tfCHI/pBIGRZ2'< ^ $ — <D^tl^tl%^ ML 

T©^rj5fe-ef^»Lfc. 7^n/^f!) ?AEHA10l£r N 50Mg/ml Kanamycin Cfoft 
Ifc^ftSi) , 25Mg/ml Chloramphenicol (frftfrfilglfcSD &JlI;lfcLB*393F*!Lb 
h V —9 Lt, 28*Ct?24l*IB£l±«FilL, n=-£#fc 0 50Mg/ml 

Kanamycin, 25/xg/ml Chloramphenicol ^r^Px.fcLBi#^20ml$r50ml^^^W^Atl^ 
ESlmn®S©=n=— Srjfi^U 28t:T?40^W^i: 5*g#Lfc 0 40B#TO> m>b 

'C> tT^® UfCo Jbflt &^Tfc^-7fc40ral<Z>7j<ft LfcSBBlOX^ y tP-;^ 
Aft>' 0#fc??»S»U 1500X g , A°CX^»bLXMMLtc 0 ^<D^^2m^M 

TkJiT^^LfCo^fe^^Lfcl. 5ml^^— 7^40/z l©aci^ hnnyiffyf 
-t?/l"£Atk ^rtt ; etl/100ng(Dcds6BT/pKM424 CHI/pBIGRZ2(D7°^ ^ ^ KD 

^feTKi-C^Lfc^U-^ hn^l/-i/3^ (ttBi|IQPilmm) h (USA 

Scientific Plastics^) CDNA £: j&ftl L T ^ n x V 
Electro Cell Manipulator 600 (BTXttfi) £:£|V^T N 1. 44kv, 129Q, 50juFO^# 

t?zcu^ Hnj^v— i/ 3 vSrfrVN, -t©^E*>^30'CH:?a*fc500^ 1 <£>S0Cigite 
(Gibco BRLlfcJlDSr^fa^y Mufln *.fc 0 T^n/^^y ? A SrlOml 

-T^U 30"C-Cll*M«i:5##-f5. 

cds6BT/pKM424^^^-? r WAtfcT^n^^7 i y * -M450 /z g/ml Kanamycin 
ffiJtffiMftM) , 25Mg/ml Chloramphenicol (A^MSItkSD , 50/zg/ml 
Spectinomycin (Sigma^h®!) , 2. 5 # g/ml Tetracycline (Sigma^tM) ^fl X. fcLB^^ 
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( 1 % Bacto-Tryptone, 0. 5% Bacto-Yeast Extract, l%NaCl, 1. 5% Bacto-Agar) 

CHI/pBIGRZ2^ — L fc T ? n ^ $ y- V $ &50 n g/ml Kanamycin (f P 

%$M#M) , 25 n g/ml Chloramphenicol (fPTfe^^tM) , 30 //g/ml 
Hygromycin (Sigraa*±®D £jjq X.fcLB^5c^lC N i#^ LfcT ^o/^x!J£i* 

^7!) 9 ^7*5: KDNASrffitttU cds6BT/pKM424^ * 

-t> U<{±CHI/pBIGRZ2-<^^ -^T^D/^^xlJ £ AKmA^ tlTV^ r i: £ 
ftJPW^Hindlll (S?gat|±^) X*®ffiLXmm Lfc e $ frfe ? n -S/f4 % 24 



orfl25£&oCMS^*^ (SW18) (DUT £ 1 0 %©i^MifiiT 4 iiML, 
*/U^^£-g-£^MSJ#:l&(T. Murashige and F. Skoog Physiol. Plant. 15: 
485, 1962) X^m^tCo &8Pk 7 0- 1 4 P O^^^bM^fcit^ 5 
St 5 3-5mm<DS$fc:$JD#«\ MS*gilS (^-?%h M5 5 1 9) + L£$f 
3%+2. 4-D lmg/1, T#n-;* (S/^ft, typel) 0. 4%t23g % 

BY - 2 £*Tofc 0 
-^■CHI/pBIGRZ2^l^^•^fT^^/^^7 i, ; A^28°CT*8 ~4 8B#^:^U 
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tt^x.«!MSS?MgfSfi+B51f^$^ (isf^lks MO 4 0 4) +^^n-^3% + 

■ 

2, 4-d img/i<D^mv2Bmmmu m&zttco mmk, ms&whi+bb 

-Y if — tt % teGIBCO-BRLf± Carbenicillin disodium salts) &500mg/l 

* 

X^n^l%+^yi?;l/7$/7°!) y3mg/l + #— V U ^OOmg/l^n £ , 
?ig^5mg/:L tfcil^i br^^^^^S-SOmg/l 7^ ^£t, #7" 

« 

^4^B^W ^^BLfc^*-ei40-210J:$*LfCo vLO lift tf> 

* 1 % + $ / 7 s y ^3mg/l + i?T^lmg/l + #-'<-v'y y500mg/l 

$nfc 0 ^femtt<Dm5m*mm(*s gs s 9 3)+*^*-* 3%+ 

9) +*^p— 7; 3%+^ 7* l/y»0. lmg/l+^O-^VT ^ /7°y V0. 01mg/l 



S«7 :K£?ttE&tt®flWr OUADNAO&ttl) 
WU^T^VltODNA^mdF-y h (DNeasy plant mini) ?rffi^tDNA^ 

. PCRfe*ffiV^T^*ADNAlff^0 3^Elf(a,b,c^fl^|COV^T^^fe^l tfc(3l 
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.^SrlD 3 fcT^ir) „ a^^ia^J#^-lo^iH^lj3186bp^b3753bp^T*<D568bp 
-Cfc!9 N K 7° 7 f ^? — iUT T5' -GAAGCAAAAAAGAAAACGAGCAGAG-3' J (IE 

« 

^#-^■4) % ]) Ts-f^^ -v— t LT T5' -CCAAAAATCCGAAATCCGAATAGAC-3' J (IB 

5 ) Sr^/B Lfc 0 b^{igE^J## 1 <E>i&gIB?ij4869bpa> P> 5112bp £ "CO 
244bp T* £> *K 7^-^7«-K7 P 7'1'•^-<^LT^5 , -CTCGGCTCTGGGTTTAGTGA-3' j (IB 
3&J## 6 ) , y ^y7^v-itt T5' -TCCACAAACCCTAGCCAACA-3' J (gB^IJ 
#-8" 7 ) Lfc 0 c£MiteIB?fJ#-J§- 1 <£>:^S@a?ij7766bp/5> ?>8250bp^ T?(D485bp 

"Cfe 1 9 > 7^-17— Yzfv^i i: UT T5' -GCTTATGCTTCTCTGGTTCGCCTC-3' J (IB 
?lJ#-^- 8) , D/^^^fv-ifC T5' -CTCAGTTTTCGTC ACCTTACACAATGC-3 ' J 

(IB?iJ#^9) Sr&JBLfc 

ltfl^fflg&ftDNA^ (50ng//U) fc, 12. luKOWM*, 2/iKDlOxP 
CR M^UOOmM Tris-HCl(pH8. 3), 500mM KC1) , 1. 2/z l<D25mM MgC12, 1.6 

■ 

H 1C02. 5mM dNTP mix % 1/z l(Z)#^©10/zM7^!7— K7°7^^— l/*ltf> 
^^L<D10mMU ^-v^tM^— jg$fc x 0. ljul<D5 unit//il ©rTaq DNA 
polymerase (SMiiftSD ^M^LXUW4k, 94°C40# N 55^3 0#; 72°Cl£-<75f- 
^^^35[1I^<9 jg-f*^ i «9 DNA^JttlLfeo r/HM ^ UNOII 
(BiometraftM) Srftffi Lfc 0 £j&ltT^ 4% Nusive3:l Agarose (FMCtt*|)/l 
X TBE (89mM Tris-borate, 89mM boric acid, 2mM EDTA) WtWffli ■^f^WM.W-W} t£ 

<fc •? , ftH£4fe'frlfcB Ufc (H 3 &&m) o 

m*)o2^m (b (C $p{i) w\ tfi?Tj7=i>hv-frtmK±%&<DMmmy!itis 

# <b tK MWfe&i- * * \z ^ ft D n AAmfrfc $. ti x v n -5 n t £ tb'fCo 

^»J8 : J&JWES!#0>#$f (cmsiIH^^/> 0 ^®ORF 1 2 5*Sf*0^0?t 
B) 

« * * 
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(i) IW»^o?y/^IiHj 

*>/<?m<D&m& : , -)x^^^D7^y»|UJ. Koizuka£>(Theor . 
Appl Genet (2000) 100 : 949-955) O^&fcSp ZXfio tc a 

A^^fi, #e>tl/fc?^^^^^(Oo{^ (ft $ 1mm) Xot, lOO^l^Tk 
^ htz. ? ? *m&mWmWL (50mM Tris-HCl (pH7. 5) , 2% (W/V) SDS) &7|cft Lfc 

15000rpm, 15#M, 4 0 CT^^Ufc o ^>L^ ±^$£rif ? n^k^ 

-^^U 100 o CT^5^^PfitfCo f?|gl5000rpm, 15#f?g, 4°CTiI'i>U ±M 

7 y K7^— ymt. £ 6* W^f^i^y > (Bio-rad|±^) ^rffiV^TSDSnl^ 

■ 

* * 

9 

■ 

7xl0cm^O10%C7)SDS^]; V SVTA K^>£fflV^T, 1 1/— i/fefc «9 15 /z g£) 
SDSpr^^>^°^«^ii:Tm^il)iCT^ilLfCo ^X.T, OR F 125^y 

•£T#itLfc 0 m^^»I^#fil0mAT*l^, 15mA-C?10#r^ofc o «^k*J^ 
-fe? K7^/nf^^ii (H^itlthil) SrfflV^ PVDFil U V tfT&U) 
}C^y T ^ y /V-T ^ b*?/l>$<Dfl's<?m%, 100mA, 1 B^p^Tite^ L/t 0 

■ 

i 

(3) ^ft£;i§V^c*^/^«<£4£a} : ^7^y^T^^ 
*V/^®£ij^LfcPVDF i££, ±T2#ClC#fiJU lOmlO^n y*l"Jf®.m 
(20mM Tris-HCl (pH7. 5) , 500mMNaCl, 0. 05% Tween20, S%X*A*/V?) \Z.&L S 
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fcSORF 1 2 5 Sr^iiVetU&tfiLfco lOmlCO 1 #Cfct#£j« (lOmlO^o y^r 

ATPA^Iffl^ t LT100/i KOATPA^y ^ D — JvVWfc&fln*., OR F 
1 2 5&ft|ffli LT2/zl£>ORF 1 2 5 3 * ^tnC JfciH *M X. tc (M. 

Iwabuchi et al. Plant Molecular Biology (1999)39:183-188)) t N PVDFJ^£#- 
LI 8$$mMb 5 tfc„ 100ml ©TTBS (20mMTris-HCl (pH7. 5), 500mMNaCl, 0.05% 

Tween20) ICPVDF JRSr^U 10#IWS£ 5 Lfc„ ^©KM^Sr3llIll93gbji*!lo— 

Wfcft%L*m^ffi LfCo 10ml© 2 (lOrnKD?* ?*>?miL\Z. s ATPA 

tfetti/S£ LXlOiilO/*— V*ttMLtc^*$i^?XlgG (Amershamft 
S) N ORF12 5^m^t VXl0 / jil<DTA'%})'7*X7T*~-l£&tt]X\Lfc J r 
=¥^^f-=¥lgG (Bio-rad|±^) %tin*_1t (M. Iwabuchi et al. Plant Molecular 
Biology (1999)39:183-188)) ) fc s PVDFH£^ L^^lfflit 5 bfc 0 100ml 
£>TTBS (20mM Tris-HCl (pH7. 5), 500mMNaCl, 0. 05% Tween20) fdPVDF H£r#U 

l0£IBH8t 5 Lfc 0 w©tftf^*3|llift9«UjW©2»tt<WftSr«5V^Ufc, atpa 

^iLT, /^t^rv'^fW5ft»V77A TECL+J (Amersham 

#M)*m\ 5® mmytJikmL tc 0 orf i 2 5&m%kVT, twj7*x 

7 7?— ~ t-f^lg-feSff-CfeSBCIP/NBT (MOSS Inc.tfcSi) 5#W3&£tfcttl 

* 

H^#c£l^-e&>5 (04, XtWL Iwabuchi et al. Plant Molecular Biology 
(1999) 39: 183-188) o ORF 1 2 5 * W^f fiiOli!?©g^V\^f 

m^Ji:iti^f-5i:> &&E«-J-**-ei/8~l/16, JtWE8W-**T?l/8g«"T?*> 
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ir^fex S#DNAE#1W\ ^ h = ^ K !1 7rt© O R F 1 2 5 ^ Iffi 

ftx^zztfimm-eztz. (05) o 

HJ6M9 : c DNA©^| 

mRNA^r^bfc^, cDNA£<£$HL 5' -RACE*fcf±3' -RACEfeSr^T^Tofeio 
(mRNAOi^M) 

sS^A^-jt-W**- h&kl <fc «9 % RNeasy^y h (Qiagenft) SrJBwr, £RNA £ 
ttfctJLfc 0 ^RNA 36>bPolyA+RNA«\ Origo(dT)-fe/Vn— 7 TmRNA 
Purification kitj (Amersham Pharmacia^) £J^TM§£LraRNA£ Lfc 0 
(5' -RACE bZ' -RACEtC £ 5 c DNA <£>¥ft) 

^LfcmRNA- lug£Jll>T, 5' -RACE i 3' -RACE&JciS TMarathon RACE 
system 5' RACE 3' RACEJ *>y b V N T c DNA SrMILfco jtfS^^I&T 0 ? 
£ LT5' -RACE ft 5 ' -GATTCCTTTCTCTTGCATTTCAG-3 ' 10) ^ 

3' -RACEtdtt, 

5' -ATCTCGTCCTTTACCTTCTGTGG-3 ' (@H^J## 1 1 ) Lfc 0 n — 

1 0 : cDNAOT $ S WEB3ft^<D&& b ilttt 
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&&*tiftryyh TGenetyx-SVj (V7 hU^TM^ (M) ) £^TfrV\ IB 
3 \Z.WM<DT $ J g&!S?IJ&#fco PPR^E-f— 7 0>fl|$fW\ Protein families 
database of alignments and HMNs C£tTPf am £: B& 

http// : www. sanger. ac. uk/Sof tware/Pf am/search, shtml )K fo <5 ~f c if 7 & "Cfr 
ofc 0 tf*f©|&* N E^#*l»C*bfc^lHltt3tfir7-0»KS'!fcW:l6fi©PPR 
*^~:7&|#o*^>*^fltT?fc5<F£jlfflLfc. *fcPPR^— 3o©PPR 

® PPR^7** — #1 : N*i&&> b 1# g ©PPR*^-— 7^b5#g©PPR^^— 7 
#jgj$Lfcl 7 5g|^£>&5PPR^7**^ 

© PPR^7^^-#2 : N^JS^b 6#@<7)PPR^— :7j&>s>i2#B ©PPR^- 
^j&SjgjRbfc 2 4 5^d^^^PPR^y^^— , ttFl: 

(D ??Ri?7X?-#3 : N5k$£)5>e>13#|£>PPR^— 7a>e>16#| ©PPR ; e^— 
:7 # viggg L 1 4 0g&gi5 a e>ft3PPR*7;**— N 

^li l l : o ? t WoMtif 

2 It* UfcHttlHimjt^i 1 ^±BMm^ * * -PQE-80L (Qiagen*±) 
©BamHI-Sphl^&SC^A U 6i©t7fv5y^ (6XHis) N^tC^I"^ 

* - bfc (pQEBl/cds6) „ pSTV29 (Slit) ^< * * - 

LT,BamHI^{i§r^Ai - 5^7-f ^—:CGGGATCCGCTCACAATT (1E^J#-^1 2) £ x 

Misy^-r^- rv mmm oho ) *m^xDNA*m%Ltc 0 DNAvmm, 

Takara LA PCR Kit (^fiat («c) ) fcffil^fc. *SM6UtDNA£\ ' f&J RggNf BamHI , 
EcoRI (£?B3i (#0 ) V$]m&. Suprec-02 (£$B3t (») ) £^-Cf»iJ tfc 0 
orf 12551^(7)5' -UTR^gigt i: orf 125£>257 ^ / @?©PWcBamHI £EcoRI$M£& 
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^)(D?cm^y^ h=i— /V : £-J&DNAOj|$lPP84-87 (3t*Htfc) ). tfot, PCR 
125-5' BamHI : 

GCGGATCCCAATTTCATTCTGCATCACTCTCCCTGTCGTTATCGACCTCGCAAGGTTTTTGAAACGGCCGAA 
ACGGGAAGTGACAATACCGCTTTTCTTC 1 3 ) 

125-5' EcoRI : - 

GGAATTCACTAACTTTACATTCAGTAGGAGTGAGATTATGACAAAAAGTGGACAATTTTTCGAAAAAGGTAA 
TCATGCATTTATATGCTGAAGAAAAGCG (IB?IJ#-§- 1 4 ) 

<Z>2#&JlV^c„ Jiff LfcDNAfc, ^JRS^BamHI, EcoRI (^S3t ($0 ) "C 

* 

§J^> Suprec-02 (gm& (80 ) &/8^Tifl*§SLfc„ ftM UfcDN A.ttTaKaRa 
Ligation kit (S$B3tc (#0 ) £JBV*TJfe-£$i!r, *JMDH10B (Gibco BRLtfcJSD 
K-f&WfcWk Ufc 0 50 /x g/mlO * 07-^7x^3 — /!✓ (SigmaftfJ) % M&1tQ3&z% 
l-tfi(l%Bacto-Tryptone, 0. 5% Bacto-Yeast Extract, 1% NaCl, 1. 5% Bacto-Agar, 
0. ImMIPTG, 20ug/ml X-Gal) |C X s 18^U±^7°CX1^m U fc Q i<#V^3 P 

Ml 

frh, femz.£<o-77x$ K^tttB LM&mmzm&Lfc Q i^tiat, e co ri 

SMft^ b lacZitfc^ <Dlfc^mitu& <D m l-orf 1 25"Afc z F <D 5 ' -UTR|S$ h orf 125 Z> 
25T 5 / ^&"£tfl74bp (M 6 tCfE^b&SIE^JO 5 t>> 7~180f I) -Ir^A 
Ufc^*-&#li£U/b(pSTV125-5' #LA6) 0 *^H^^1 7 4bp(C*@ySl-5£|5 
^«@M^^^^^$^fc|lf^ (H6(3:|E^O^SIB^J0 7~l 8 3#@) 
£}#o^ *~;$S#b;ftfc(pSTV125-5' #LA12) 0 

^<^-pSTV125-5' SLAe^mA^^^tt-^tl^ ^^DHIOB (GibcoBRLft) 
UfAU, LBit*^50Aig/ml©^nyA7^^=i-/V' (fpft^Mi) > 200 ii MO 

* 

IPTG(fp^^lh). 40 /zg/ml OX-Gal (Sigjtft) SrJD^fc^i#JiT% 37^— Bfe 
tlO^^ 9 — ^^AU^^00lCfeV N Tt>^A$tl/^iLacZi(S'fe- : f-^^^ 1 U^:^. <£: 
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J^"Clg*L7b£^^ pSTV125-5' #LA6i*#$^:fc^« % 3P^6<^ 
ofc#, ^A®r^&^^£;f-f 5pSTV125-5' #LA12£*#£i*rfd^te, = 
d^-^<#<^J9, #$<^a^#U12^<D#^i:^^i9il^o^: 0 ft, ^ 

AUfcr^^bO^^^-^^0^P 5 ^tTV^^V^^}COV^T«^ ^ft^ft© 

m± <A £ <9 , pQEB 1/c ds6^ * * - £ i 9 ft T?»a b fc * V ^ ® ft , 

PSTV125-5 ' #LA6<DmRNA i L fc^H:, LacZjt^^-<D^^^^(I x.bft6V^n:=L 
-i£&ofc£#;tbft5o £fc> pSTV125-5' #LA12£*#£i±-fci§£i£«\ ^A 
ifr^^t^M^Wi-?) r. <k £ <9 pQEBl/cds6& &<D? V ^mRNA^^I" 

Z<DZ.bfrb, m$m-% 3 ^IBi^OT 5 / %%1r M teorf 125 

COmRNA, £ 19 ^ftftKl^ 4>ft < b t>orf 125-5' UTR^iORF125(Z)25T ^ J W% 
KIS^©^0^ ^ L T > 0RF125 $ ^ W (D^^P^x. TV^S t> 

oH£H£ft5 0 

* 

* n 

fc 0 . nttt^©IO. lg^b^T^yftcODNA^it^s/ h (DNeasy plant mini) 
SrJBlvrDNA&ttttJLfco DNAJfif>I ©£#>{£, |B^!I#^- 1 O*iSS^Jl027bp^ 
1059bpbp£ -C (DWMtfo 5 5' -ACATAAAAATCACTAGATACTTGACATGGAGGC-3 ' G£#|#-^ 
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3 0) y*V— YzfyJ^r—b LTfeU IH^J#-^ 1 ^ESH^lJ7675bp^ 
b7651bpbpS"e<^MB^lJ'Cfe'55' -AAGAGGAGGAAGATGGCATCACAGC-3' (IB?!)#-i§- 3 1 ) 

10 p. l©3ttt^^DNA^S (50ng///l) 49/z KE>?®^7k N 10m1<E>10xLA 
PCR^»?g (^MSiftM) , 10MlO25mM MgCl 2N 16 u 1 (D2. 5mM dNTP mix, 2/xltf) 
\0nW7irV— Ky7-fv-^E 2uil(DlOfiU]) l^KDE 
unit/ m1 OTaKaRa LA Taq (^imtM) IrJDttfMPi, 98°C20# N 68°C15 
#<D-*)-4 ? /W^30|El^t9 i? DNA£t|ifisLfCo1?— <r/HM 

UNOII (BiometratiM) Ltc 0 £J&HT^ ^ /l^-Microcon-PCR 

^iti L"C\ IE?IJ#-*§-l fc*5tf3 4 2 8 0~7 5 8 5#@ MB^i-^^iCO 
V N ~C £&^<fc9&Sia^j3306bp&&£Lfc (IB?iJ#^l 5) - 0 #b^fc=Hr^ 
-?-*^£><f / A^SIE^IJ £ Sfct^V = V(Dmm*ttM htc 3306bpCD 5 ^ 

7bp^^DNA^Mm^^-o^ , m^m&*^i-Z> - t ^j§?ofc 0 
£fc3i?^^<£f§«|imm^<ft3' $#cDNAIE^J£,RT-PCR&£J; 

nttt^^Ooj^^f), ^fe-T?fcSAGPC (Acid 

Guanidium-Phenol-Chlorof orm) & (5§ffl*± Ml^Jtifr/M ^H^^ 7 ^ h U 
'fry K©*^^ P161-166) i 9 , £RNA £&££J Ufc e 1/ig© 

£RNA<fc 9 , SUPERSCRIPT II RNaseH- Reverse Transcriptase (InvitrogenfctUD 

» 

i UT5' -TGGAGTAAAGAGGAACTAAAAAGGGC-3 ' (IB^J##3 2) ^ffiffl U H&HI 

5 ' -CAGACAATAGACGCATAAAAGGC-3 ' (E^J#"^ 3 3 ) Lfc 0 1 /z 1<D =i -fc^ 

^^cDNA^^, U.9nl(OmBfo. 2.5/zl^lOx PCR^^(^3tf±M) , 1.5 
H 1025mM MgCl 2 , 2/z 1(02. 5mM dNTP mix, 1. 5/z K7>10/zM7^-7— K:/^^— 
1.5Ml^>10iuMy^-^7 P 7^^-^, 0. lju 1<Z>5 unit/ *z 1 ©TaKaRa Taq 
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(^imtlSD *lNx.XmW&, 94*C40#, 60^3 72X;2ft<Df-4 ^£35 • 

0^^^*^^ «9 DNA^*HsLfc 0 if— -?/l>-y-4 fe s UNOII (Biometra 

* 

*tM) ££tHLfCo 3jul^>liS^^ % pGEM-Teasy — (^n^ftlSQ 1 

Mli5 J ul©2xligation (7°n p< ##:1$D , l/zl<DT4 DNA ligase (T'd 

&;>d§0DH5 a (Gibco BRLftgl) ^SC^ L T ^ n-^£#fc 0 #£>ttfc.^ n — 

^(co^T^&^J: "9:lfflE?iJ£?l5£U ^-fc^^^cDNAte, llE^ny 

t 

5444bp-5814bpR:#£U ^-fJA ^X>'^/^^^-^x.TV^^V^^ £ ^fijpj Lfc o 

tl6 lC|al- 0 $ h OcDNAiE^ *b T % 7 ®>lEJiJ£#fc (E?lJ#-£ 1 7 ) 0 
13 : y ^ l/W^MRaphanus raphani strum (£k~TR. . raphani strum)%> 

m 

R. . raphani strwCDlfe&mWkfc^^ftWM SrcDNA/fc W Lfc 0 
(mRNAOHI^) 

A. raphani strum<D^>\^^h, ^&t?fo5AGPC (Acid 
Guanidium-Phenol-Chloroform) & (3f#l*i: Ml^BUflft/W 7* h U 

<< T v K(D;tfc^?#f <DWfe P161~166) ^£«9, ^:RNA ^r^fittl Ltz 0 ^RNA 
bPolyA+RNASr, 0rigo(dT)-fe/WP^-^^7 7^'lrffiV^c TmRNA Purification kitj 

(Amersham Pharmacia^) £^TftMUnRNA£ Lfc 0 

( c DNAO$#@a^Ht) 

^Lfcl fig (DrmkXVs TMarathon RACE system 5' RACE 3' RACEJ *y 
MClontech*±§SD ^ffiV^c DNA Ltc 0 
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5 ' -GATTCCTTTCTCTTGCATTTCAG-3 ' (|B^J#-§-3 4) fc-feJEU 

5' -ATCTCGTCCTTTACCTTCTGTGG-3 ' SMgffl Lfc„ 

luKOR.. raphani strum cWk^fc\ZL s U.AulKDWM^ 2. 5 m IOIOx Pyrobest 
POBRWift (^i63ilfc9D * 2jtilCD2.5mMdNTP mix, 2. 5m KDIOjuM?;*- V— 
-<^H£i£x 2.5Ml^>10/zMy ^-^^7^^— 0. 1 A 1^5 unit/ ^1 CO 
Pyrobest DNA polymerase (^?@3t^) ^P^T^lfP^, 98°C5#, SS'CSOigK 
72°Cl^30#(^f-^^7W?r30|Iia!9M1-*^ i «9 DNA^J#i|iUfCof— 
^ (BiometraftiSl) Lfc 0 iii|ig LfcDNA^fc 0. 1 n 1<D5 unit/ 

■Ml TaKaRa Taq (^.m^kM) *lN7LXmtf&: 72^10^?^.^ DNACD3' 
W&fcTf^l/^ >7 Vir^- KSrttJn Lfc G 3 ^ lCDitifig^^ pGEM-Teasy $ 
- (•7v*m±W) 1 n 1 15 ti l(D2xligation WnJ-jJftM) , lfiKD 

T4DNAligase (^u^tffcm ^X., M^.XlWf^MnM It, 
£-£fc 0 r<7)^^^-Sr^:li®DH5a (Gibco BRLftiD ^«<j£&LT7 
#fc 0 #bftfc^ n-^^&K: J; 0 &SSa?0£}it£^ cDNA$|S#ia?iJ£#fc (IB 

^J#f2o) o $ b^cDNAia^j^b, /mia?ij£#fc (ia^j#-^2i) 0 

{MT^-yy-r?*) 5' -RACE&£3' -MCEfe£J^Tf£ttII]^]ft^C9 

cDNAlB'?lJ£¥ftLfc 0 
(mRNACDffM) 

■*y7~f?*<D^\$fyfrb, -t^-efe^AGPC (Acid 
Guanidium-Phenol-Chloroform) & (5IP^h *fflfl&X^SlJflft/W ;f|£g^f 7 7 hi/ 
^7 7 KOJIfirfWW CDgig P161~166) KX^Os ikRNA Ufc 0 £RNA a> 

5>PolyA+RNASr v 0rigo(dT)-fe/^n— ASrffiV>fc" TmRNA Purification kitj 

(Amersham Pharmacia£h) &JBV^*ftKUiRNA£ Lfc 0 
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( c wA<Dn&mmm) 

HWRLfcl ix g OmRNAcfc*?, TMarathon RACE system 5' RACE 3' RACEJ *y 
h (Clontech%t$0 ^V^c DNA Lfc 0 ftttEflHUS^Att K 

^^^^-irbTB'. -GATCCATGCATTTGTCAAGG-3 * (IB^i## 3 6) &<(&ffl t % ^ 

■ 

5' -CATTTGTGTAGCCTCATCTAGG-3 ' (fH^J#-^3 7) $H£fiJ Lfc 0 

l/il©^-^7^-^^cDNA^^ N 14.4m1(^^7Kx 2.5^lCO10xPyrobestPCR 
^» (SMatttM) x 2/il02.5mM dNTP mix N 2. 5m KOIOmM?*? — K:/"7>f 

2. 5Ail^>10MMy^-^7°7-r-7-^v 0.1^1(^5 unit/^l <0 
PyrobestDNA polymerase (£iia£*±M) %Mz.XWi%i&, 98°C5^, 55T: 3 0 
f}\ 72°C1#30#©1M ^/V^3O0MD^-r*^ i «9 DNA^ifil tfeo svP 
f-^ * UNOII (BiometrafrM) Lfc„ i^fg LfcDNA^fC 0. 1 n 1 

<D5 unit/ m1 OTaKaRaTaq^Px.T^fP^, 72°C10^PMab^ DNAC3 ' 

« 

t7f^^^ 9Vtt KSr#iPUfc 0 3jtt l^l|i|i^fc>pGEM-Teasy^^^— 

* 

n^#*t§!l) lMl£5Ml<A2xligation 0/n p< #*±§S[) , l/zl<£>T4DNA 

ligase {7u*m±m £#P;l> ^Tl^TOgbT, ^*-(C^£-£fc 0 
Z<D^<? ?-%±mWm5a (Gibco BRL|±$I) fc^Jfii£&LT^ n-^£#fc 0 # 

^>tvfc 4 ®^oia^J'lff6SrS^tr^ 40^^:*a^§|5^^C5 , -RACE i 3 ' -RACEJS 

(5' -RACE 1 3 • -RACEtCiS cDNA O^It) 

±12£III$lK:cDNA £r£*J$U Tjlarathon RACE system 5' RACE 3' RACEJ *ry. 
KClontech*±§St)£ffl^T5' -RACE £3' -RACE^^rff V N c DNA £¥itLfCo it^ 
fHW^7-l'-7-i: UT5' -RACEfcfS 
5' -CATTTGTGTAGCCTCATCTAGG-3' (MBM#-^3 7) £ 

5' -GTCCGGAGAGCAGCCCTTGGTAG-3 ' . (IE?'J#-*§-3 8) Srftffi U 3' -RACEfclte, 
5' -TCATCGTATAATTCTTCAGCCTC-3 ' (E^IJ#-^-3 9) Lfc 0 
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5' RACE-Cte, 2 ®PCR%fTVNDNA£#fc 0 2;u 1<Z>250^#^ Lfc^^^cDNA 
&mz,8. 6n KDffi&Tk^ti KDlOxlAfCmffifc&M&tiM) l<£>25mMMgCl, N 
3. 2/zl02. 5mM dNTP mix, 1 n lO10^M|B^IJ#-§-9907F(D7 P 7^ 
IOmMT^V^—T 9 ^^-^— fgeff (Marathon RACE system 5' RACE 3' RACE *y 
K Clontech^tSI) % 0.2 ^1^5 unit/j^l ©TaKaRa LA Taq (SfKtfrSD %M 
X.XmQ&, 98t35#, 72t3#£>iH > ^/l'£5|U, 98^5^ ItfCZftZW 4 ? ;v 
£ 5m,98°C5$\68 < C3#tf>lM ^ ^£2511111 >9 3Tf ^{C i 9 D N A^ri^I Lfc 0 
#£>tlfcDNA}»£ 100^^ U ^02/^1^, 8.6m10^tK, 2/*1£>10x 

LA PCRMfl^ (^gltftM) , 2 ^ 1025mM MgCl 2> 3. 2 m 1<7>2. 5mM dNTP mix, 1 » 1 
<D10 mM|E?0#-S§-5' ogu-ltf):/^^-^, 1 m IOIOmMT^V^— T"^^*- 

■ 

(Marathon RACE system 5' RACE 3' RACE b, ClontechfrSSD , 0.2/il 
<D5 unit//zl OTaKaRa LA Taq (SSitfrSi) ^PX-TM^, 9SV5fJ>, 72X13 
^©f/f^;^5|Hl, 98°C5$i\ 70°C3^-3(Dir-f ^/l^^ 5tHl> 98T;5;g!\ 68°C3#<D 
t4 ^;^^25IH^t9^i-^^J: <9DNA<£H#HLfc 0 ^/V^M ^ 
UNOII (Biometra^) £1£JS Lfc 0 

3' RACET*te, 2{il(D50i%^Ltc*yv1-?*cWmm^ 8. 6^ l<?*i7k, 
2m1<^10x LA PCR^ff?$ (SMiifrSD , 2 m 1^25mM MgCl 2 , 3. 2 ju 1<D2. 5mM dNTP 
mix, 1m1^>10azM@H^J#-^-3' ogu-KZ?7°7^ 1 m ltfHO ju MT 9*79 — 
7^-7— Jgjft (Marathon RACE system 5' RACE 3' RACE 3^;/ K Clontech&M) , 
0.2/zlcO5 unit//zl ©TaKaRa LA Taq (SB3£Hfc§4) ^P^T^fP^, 98t;5#, 
63°C30#, 72°C2ft<D^4 ?JV%ZS®m'9 : &1rmz.& K> D N A£i|i|>g Ufc c 

3/ilOlii|iI^^, pGEM-Teasy — (7°n^^f|±^) l M li5/zlO 

2xligation ( :7° * # £t$t) , 1^ 1<DT4 DNA ligase '(^n^ #^t:fS) £ 

Mx., mMx^mw^x, s<??~-\z.&£$&tc 0 r^^^-^i§BDH5 

a (Gibco BRL*±§SD fcIfigIlt^P-yr#fco # b tltc ? n - y (D&Sia?lJ 
^fit^#,±!54M^cDNA|f|5^IH^J}C^-r55' -RACEgB?iJ £ 3 ' -RACElE^JSr# 
T, <^@E^J?r^# LT^ft c DNA iS^J£#fc 0 - £>f*l@E;5>V =» c DNA SB 

9 
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8) 0 ^ilcDNAlE^b, T$yMW,F\*mc (IS?lJ#-§- 1 9 ) 0 

mmm 1 5 : tt&mwkfsttmf 

IE?J<D^lltt(£O^T[2atfc^#fy:7 h faac Vector6. 5J . (Oxford 
MolecularLtd.) ££!V\ ^-:7ft?#f{COV^te, RMO-y-ytf-ffiVZWifofch 
-5 Protein families database of alignments and HMNs£r$JV , *'T\ fll^f^rff ofc 0 
i£WR<r>m%L¥ 4 = ^ = 1?^**&tf^7^*^&5fe<£>R f JUS^tt, 

2#@(DPPR^^-7^#fti-5 4#S©T$yM^T^^7 : ¥^T*fcofCo 

*]-LtBS1-^^ 6©9 4~2 6 4#@) ^TteadTfi?#f Ufci 

^5n7^ l#S^b6#@ OPPR^f-- 7 left ^-T 5 W UT*3 19 . 

PPR^^-^^i:T$ y^MJ^b 2#gOPPR^-^-7(c:#^-f-5 4#@o 

ttmw<D#i//<?'M:(mm^2 6) &«ft&:3-Ki-5»^(@E^j#-§-2 
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1. Pentatricopeptide Repeat (^TPPR^Bg-) 7%: 1 4U$i±W' t b, 
iPP 3 oK±©^d y ^ fc##J $ tLT*5 9 v R#^n y * tt* 
ix€lvM< H2o^l©ppR^f-7lrf U fl>o, (c 

2. PPR^f-7(0»i 4~i 6fflT*fc5^ i«:<IWti-5f»*3gl 

> 

£ SrWtfcfSW^ 1X14 2 \z.WM(D#ys<? 
1 ~3 (dlB^cD^^^ 

♦ 

5. 757*S (N5fc$S) Ma>k2#B<DPPR*^-:7fc#£'t5 4#B©7' 

■ 

m 

KEfll £ ^f-f 5 £\K # /V v^#§ - Ly s AspGluLeu - h ft 5 SH^J £ 5 



7 . m^wm^^m^(Dm^m^tmm^rcm^m^mm^/w> 

7>^;^:t SrWii-SjWiaiWttt^Mfro^fettSr ^{cUHg-f 
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1 1 . ie?ij#-*§- 2 9 \cmm<DT $ /KEw*^**Biawttt'FM#o^ 

12. TIB©^rtt^(D^^/> o ^® 0 

( 1 ) IB^J#-§- 3 fclBife£>T 5 y mmn<D 80~6 8 7#@©7^; KS^x IB 
^J#-§" 1 7 tC|B<fe©T $ / 80~6 8 7#SO7^y SfeBB^J, XtelB^J 

9fclE*fc©T5 /miB^lJ0 8 2~6 9 0S@©7^/^J^ft5^y 

( 2 ) MB^l|#^- 3 {cfS^<DT 5 7 WlWM<D 8 0 ~ 6 8 7 # g ©7 5 J W^M, SB 
?IJ## 1 7 fc|B*ft©T 5 / ^E^IJO 8 0-6 8 7#g©75; ^IB?iJ, XftiPJ'J 
#■§•1 9fcm$.<DT^ /m&&\(D8 2-6 9 0#g £>T $ J W®M\Z&\^X 1 /&» 

b lie (D7^/i^ #Jn& t*/ * fc taw* $ ft r v n 5 r ^ j mmtt 



13. Tiaoflttba^*^/^ 

(1) @B^J#-^-3, MB^iJ##l 7, X{tiB^J##l 9fclB<fc©7$y»E?!l$:*r 

(2) EJiJ#^-3, E^Jtf-frl 7, X«:ia^J##l 9(C|Eife©T^y^iB^J^ 

v vc i a> e>te&ffi ©7^/ m*&£:, mnRtf/ti ft kw& ztix^zr^; 



9^'*9 

*9 1 ~ 9 iclBSfc© * W * 

* 
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1 6 . 2 2 fcRMoMMmm&ft-f z d n a 0 

1 7 . 2 3 lC|B^O^SIB^J^^1-5 D N A e 

1 8 . m^m^r 2 4 fcu&o&mmm sr^r-r sdna, 

1 9 . ib^ij## 2 5 fcmm<Dm.mmm z^-t sdna, 

2 0. TE^tb^ODNAo 

( 1 ) sb^ij## 2 % ieju#-j§- 1 6 , x\m&m-% x s &cis^£>iigia?ij£^ri-;5 

DNA ; Xlt 

(2) ia?>j#-^2, iB?ij#-ti 6, xumnm-^i 8 Km^ommmm^^x 
i a> h mm <o£&&x&. mmx$/% it «sm $ fix v > § ^ssh^j t , 

(3) IS?U##2, gB?!l##l 6, 8fc|B«oifiaEE^ISr^r , t'5 

2 1. TIE<D{Rrtl/^ODNA 0 

( 1 ) IB?lJ#-^ 1 KlfB&<E>*£iSB?!lE> 3754#S~8553#B ©HSffi^JX' 

teSB^J#-i§- 1 5 KVBMtoVti&EMo 8i2#i~3 0 0 2#i oVtXSSM&Irt 

w 

5DNA;Xtt 

( 2 ) |B^lJ#-^ 1 (CfS^O^IH^JcD 375 4#1~8 5 5 3 # g <D&3EBfflX 
mmm-^r 1 5 KHE^©i£S@B?IJ<D 812#g~3002#B (DM&MMZte^ 

( 3 ) .IE?lJ#-?§- 1 KHEi^i&^ME?IJ<D 3 7 5 4#1~8 5 5 3#@ (Dl&mmP\X 

1 5 tem^<DMMMW<D 812#g~3002#g omMmn^ir 

2 2. TW.<Di*tinfr(DDNA 0 

( i ) i xttia^ij#-§- 1 5 ^ib^o^sib^j^^ti-^ d n a ; x« 
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(2) @b^ij## i ju*m&m%- 1 5 \^m<dimmmp\\z&^x i a>&fc«rtB©!a 

( 3 ) e?o## i x«iH^i## 1 5 K^mommmn tr^Prt- s d n a t * f y v 

2 3. MTOtt^Mft^ 3 tt^ n y^t;/Xlit^7 ^ = v © 

(Dfflfofr 1 5^|B<fe<D D N A 0 

2 4. IfjfcSl 5~2 3(Dfprtv^}C|5«ODNASr^-t*?>^^^-o 

* 

2 5 . If ^ 1 5 ~ 2 3 CD-fRTtb^^-IBlfefDD N AXfilf ^ 2 4 ^fBifcO^ 

2 6 . ^J|<ig^^T?fo£K If 2 5 (C|B«fe^^K^^o 

2 7. ifrsjfll 5~2 '3 0fRrn^^lB«fe^DNA^fflVN§r il:#fi:t5, 

2 8. Ifflii&SCIfte^Sfc^^U ^o, if 1 5 ~ 2 3 ^fpI^^IH 
i^DNAWtSllSt, ^bKUt*® 1 5~2 3<Dffitlfrl,Z-tdM<DDNA<D 

* 

29.' 2 8 mflaitw^jctejftflcsrfUffl-f « - £ t-<t « iftiawttt^ft 

> 

5 0mer(7>^-y ^ K7*7^^- N Xtt^ 1 5~2 3 (Dfaft/W-fE 

<^DNA©£&:KttllBa»&ft5*>fc< fcfcl 5merRJ;07n-:/<SHgJSU 
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3 1. i {z.mm<DM&mn<D 3 7 5 4#s~so 9 lmso&MM 

&k xm^m^r 1 5 ^m<DMmw\<D i#g~8ii#@ (Drngmmz^-t 

5, Zfzi^—-? — DNA 0 
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SEQUENCE LISTING 

<110> Mitsubishi Chemical Corporation 

<120> A protein which is involved in recovery of cytoplasm male fertility 

from sterility and a 'gene encoding the protein 

<130> A21220A 

<160> 39 

<210> 1 

<211> 8553 

<212> DNA 

<213> Raphanus sativus 
<400> 1 



atttaaat tf 


t At pi f» 1" + a a +■ 


Cr"t" Q"H" too 

d Ug l/d U b Lao 


• 

actcxccaax gcaataaggg atataaacaa 


bO 


aasetattea 


tacratcrttat 


q ltd t tug taL 


dccgatguax ucgxaxaccx taaatatatg 

• 


1 OA 


tatacttatg 


tatacatata 


cttgtgtatt 


cgtacacctt aagtattcga tgggttatgt 


180 


tggtattcgt 


atattttatg 


tatttgtaca 


ccttatgtat acttatgtat atgtacacct 


240 


tatgtatttg 


tacatcttaa 


gtattagatg 


agttatgttg atattcgtac accttatgta 


300 


ttcgtacacc 


ttctgtatac 


cttaggtatt 

■ 


cgtacacctt aggtatttgt acacctaagg 


360 


tattcgtaca 


ccttatgtat 


acttatgtat 


acgtacacct tatatattcg aacaccttag 

• 


420 


atattcgtac 


atcttatgta 


tacgtatact 


tatttcttga gttatagtga attagattgt 


480 


attaaacgtt 


agacataggg 


ttccggattt 


atccaagggt tccagattgt ttcagattct 


540 


ggatttaccc 


aatggttctg 

• 


gatttaccca 


< < • 

agggttccgg atttaggatt caaggtttag 


600 


agtttaggat 


tttaggttta 


gtgttttgtt 


gatgattttt aatatttaag ataaatgtag 


660 


acaaatttgt 


tcttcctacc 


attttgacaa 


aaaatgaaag atctatgtag gtttccaagt 


720 


ttattaaatt 


tacccagatt 


tatgaaaatt 


atccataaat ttatataatt ttatgaataa 


780 


tttatcattt 


atttgggtaa 


atttcataaa 


tatgaaagtt tcttttatgg gtcaaaatgt 


840 


ataatttatt 


cggattctgg 


atttacccaa 


gggttccgga tttacccaag gattccagat 


900 


ttaggattca 


* 

tggtttagag 


tttaggagtt 


tatgtttagt gttttgttga tgattttaaa 


960 



1/79 



WO 02/088179 



tatttaagat 


aagaagttta 


tgcgagagaa 


cttaagacat 


aaaaatcact 

• 


agatacttga 


tggacttaat 


cttggtgtac 


ccctagagta 


actcatttca 

■ 


cagttgatat 


cttttaaaaa 


atttttaaaa 


taaaaatatt 


aaaaaataaa 


ttaaaaagat 


tttaatttcg 


tcaacaaaac 


ttggataaat 


actaaaccct 


aaattaaaaa 

* 


aatgttttag 


tgtttagtgt 


ttttgattta 


tatccaaggg 


tttagggttt 


agaatttagg 


gggtctaggg 


tatacccaag 


ggtttagggt 


agggtttagg 


gtttagagtt 


taaaattatc 


ggtttaggat 


ttagggttta 


aggtttagtg 


aaattcattt 


tttgtaacgg 


ctattatttt 


aatataactt 


gacaatattt 


tcttttcttt 

• 


attcctattg 


gttgggtgaa 


cctaaatgtt 


attttttggg 


gtgaaatagc 


actatagcgg 


tctacctatg 

* 


• 

actaatcaag 


aacttgggat 


gggattatat 


tggttctaac 


aagtagatat 


ttcatcgtga 


aaggtgtagg 


gtttgtcatt 


tttttgtcat 


tttataaaca 


tgaaaattat 


ttgtcatttt 


atttttggga 


aaaaaatgta 


aaacaaaaag 


tgtgagatca 


attttgacca 


aaatttatta 


aatttaccca 


actatattaa 


cattttggca 


aaaaatgaag 


gatctatgaa 


ttatgataat 


tatccataaa 


tttacataat 


tcataaatat 


ga^agtttct 


tttatgagtc 


aaattttaga 


atttacatcg 


attttatatt 
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tttggtcaaa 


ctcaggttga 


gtcttaactt 


1020 


catggaggca 


ccaaattatc 


ctatattttt 


1080 


aaccttaagg 


ttcaccaacc 


aatagaaatc 


1140 


agtaaacaaa 


atattgtcga 


gttatattac 


1200 


aataataata 


tatgcaaaaa 


aaaagatttt 


1260 


actaaactct 


aaactctaaa 


tcctaaaccc 


1320 


cattaaacca 


taatagtatt 


tttaagattt 1380 


gaatttagga 


ttatccaagt 


gtttatgatt" 


1440 


gtttagggtt 

• 


tagagtttaa 


aattatccaa 

• 

■ 


1500 


ttaggattta 


gggtttaggg 


tttagaattt 


1560 

• 


caagggttta 


gggtataccc 


aagggtttag 


1620 


ttttttgacg 


atattaaaaa 


tagttttcaa 


1680 


ttttttatat 


tttatttatt 


ttaaaaacat 


1740 


ttaaaaaaaa 


tattaattat 


gaaatacttg 


1800 

» 


cactctaggg 


gtgaacctaa 


ggataactct 


1860 


atatcttttt 


caatagatta 


taagcacggc 


1920 


gattggaaat 


ctgcaggttg 


tactcaatat 


1980 


gatccttgaa 


aattaaagtt 


attagatcag 


2040 


ttattaacaa 


atttgtcatt 


• 

tcattaacaa 


2100 


aacgaatgca 


ctttgctgcc 


agatcccaat 


2160 


gcatttcgtg 


agtgtttcta 


tttttggcaa 


2220 


aaaaaaaatg 


taagattcac 


gtaggtttcc 


2280 


aattaaatgt 


agacaaattt 


gttttcctgc 


2340 


ggtttccaag 


tttattaaat 


ttactcagat 


2400 

• 


tttatgaatt 


atcatttatt 


tgggtagatt 


2460 


aaaatgtata 

■ 


• 

atttattggg 


taactttcat 


2520 


aattcgtata 


gatttatgtt 


gactttatat 


2580 
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atgaaaaaat atgtattata ttaaaagtag 
atgatccaaa agtttaatga ataaagaatg 
aagttagtgg gaaaaaaatt attttttata 
acttttccaa cttgccaagt ttaataggca 
ctctctacta ggttgcccaa ttgcctaata 
aaacttaaaa gttgcccttt cccctaattg 
ttccaaatta caatccctag ataattttat 
cagaatagct acgcttctct attgattctt 
tca^gtagtg ttttatctcc tatcactaac 
ttctgtgttc ctgatcatat acttgactca 
cagaagaagc aaaaaagaaa acgagcagag 
taaatttatt tacataaaag tattttaaaa 
ttttatattt agttcatttt tttttgacat 
tgagtacaac atagattata atgataaatt 
gttttatgat aaaattctaa ataacaataa 
aattaattaa tacattattt tataataaat 
tttttttcaa caaattttgt tatagctaaa 
tttttttttt tttgattatt aagatttaat 
ttaactaagt ggtcctaatc tttgaactag 
cggttcgagt ctattcggat ttcggatttt 
atttctaaat tacggttcgg gttcggttcg 
aacccgttta aattattttc aaaattttaa 

* 

» 

atttgtaaac aaaataatat attacatata 
acttaacatg taaattggtt tgatttggat 
tatttttggt gttttgagta tgctttaact 
atattttcta gtattttgaa caatttaaaa 
atatattcaa tctaaaaata gttaaatata 



ttgctcatat atgattttta aatattaaat 2640 
tttatggaat ttacaaaagt tagttgttaa 2700 
ggcaaagtgg attttgggtc ccacgaaatt 2760 
aaaaggttaa aaatgtcata aatttattct 2820 
taaacttgag gtggcctatt tttctaattc 2880 
acccataaaa gaatgaaaga catttttctt 2940 
tttgtaggtg cattccatcg gttatgatta 3000 
attgcgccgt tggtgacgtt ttccatggaa 3060 
aacatattca tagattttgt ttatcacttg 3120 
gtttctgtga tttcatcaag tttttgagaa 3180 
ctgctcttac aatgttttaa ccgtgagtga 3240 
atagatttaa tcaaccaatt taatatatta 3300 
cttttatatt tagtttagaa cacctctatt 3360 
tataaaatag cataattttt tattttcatt 3420 
ttataatatt attatattac taattgcaaa 3480 
atttaaaacg ttgggtagga ttttgttaga 3540 
ataaaattca aatgtattgt taaaattgat 3600 
ataaataaac atatatgtca tattaaatat 3660 
gggtgggcgt tcgggtacct attcgggttt 3720 
tggggtcaaa gattttagcc ccattcggtt 3780 
gatccttgcg gattcggttc gggttcggat 3840 
aatttcatta tatattttaa acttttcgaa 3900 
aatttcaata atatgtgtcg aagtaccaaa 3960 
atttggatag aaaatcaatc atattttata 4020 
atttatacat gtacttttta atgtttttat 4080 
gtattatata tattttagat gctttttaat 4140 
tatgtatatt aatctatttc ggatacattc 4200 
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ggatatccaa aatattttgg ttcggatcgg 
tttaaaccta ttcggatatt caattaattt 
cggattcggt tcggttcttt ggattcagtt 
taaaaaatag aaccctaaat taataggtta 
gagattctcg attccttctc attgcagtgt 
tccaatttag ttttgagtca aatgtttagt 
tattgatggc caaggttctc ccaaagtaaa 
aacatcaata aaaatgtcat taactggttc 
tataattatt taacacacct ggctgttgat 
agtggatagt ctgtaaatgg tctttgattg 
aagaaggctt agtaataaat actgaaccgg 
caatttctct cggctctggg tttagtgaat 
tcaatcaatc aactggtgac aaatctgaac 
tcttgtaaaa caaatggaac ccgtttgtac 
gtttttttta gagatcgacg aagaacaaaa 
agggtttgtg gattcaagtg ttcttcttct 
acgagatcga ttcgtgatac tctggccaag 
ggaggagaga gtttgaagct gcaaagtggg 
attgatttgt tcagtgacat gcttcgatct 
aaattgatgg gtgtggtggt gagaatggaa 
aagatggaaa ggaaacagat tcgatgtgat 
ttctgcagct gctctaagct cccctttgct 
ggactccacc ctgatgttgt taccttcacc 
agggtttctg aagccttgga tttttttcat 
gtcgtaacct tcaccacttt gatgaacggt 
gtagctctgc ttgatcggat gatggaagat 
acaatcgtag atgggatgtg taagaaggga 



gttcggtttt ggttctttaa ataccaaaaa 4260 
cggttcggat ttggtattac ttttgcagat 4320 
tttttgtcca gccctactct gaacagtaga 4380 
gattttggtt aggtctttct aattagtatg 4440 

■ « 

ggtatgtcca actcattgtt tatgtacata 4500 
tacttaagag ttgaatgaaa taggggatga 4560 
taactttgtt tatattttaa gttagcttat 4620 
aataaaaatg tcattaactg gttcctctaa 4680 
.aaatttttat gatcgtttaa* taattttaga 4740 
gtcgtcttga tttttaaaag <tggactaaac 4800 
aactctactg gtttcaatag ctcggtttat 4860 
catgtggccc tgtgggttta aacaaggaac 4920 
cggaaattgt ataattcaaa ctgaaccggt 4980 
tttatctctc gtttattttc tcagtcacga 5040 
tttaggcgaa acaaaaataa aatgttggct 5100 
cctgctgagt ctgcggctag attgttctgt 5160 
gcaagcggag agagttgcga agcaggtttt 5220 
tttcatgaaa tcaaaggttt agaggatgcg 5280 
cgtcctttac cttctgtggt tgatttctgt 5340 

• * * 

cgcccggatc ttgtgatttc tctctatcag 5400 
atatacagct tcaatattct gataaaatgt 5460 
ttgtctacat ttggtaagat caccaagctt 5520 
accctgctcc atggattatg tgtggaagat 5580 
caaatgtttg aaacgacatg taggcccaat 5640 
ctttgccgcg agggtagaat tgtcgaagcc 5700 
ggtctccagc ctacccagat tacttatgga 5760 
gatactgtgt ctgcactgaa tctgctgagg 5820 
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aagatggagg 


aggtgagcca 


catcataccc 


agcctttgta 


aagacggacg 


tcatagcgat 


aaaggaatct 


ttcccgattt 


atttacctac 


ggtagatgga 


gcgacgcgga 


gcagttgttg 


gatgttgtaa 


cttataatgc 


tttgatcaat 


gctgaagaat 


tatacgatga 


gatgcttcca 


agttcaatga 


tcgatggatt 


ttgcaaacag 


tatttgatgg 


ctaccaaggg 


ctgctctccc 


ggatattgtg 


gggctaagag 


gatagatgat 


acaggattag 


ttgctgacac 

« 


aactacttac 


ggcgatctta 


atgctgctct 


agacctttta 


gatatcgtta 


cttgtgacac 


tttgctggat 


gcattggaaa 

* 


tgtttaaggt 


tatgcagaag 


ttcaatggtg 


tggaacctga 


tgttcaaact 


gaagggaagt 


ttttagaggc 


cgaggaatta 


ccagatacta 


tcacctatag 


ctcaatgatc 


gaggctacac 


aaatgtttga 


ttcgatgggt 


tttactacac 


tcattaatgg 


• 

ctactgtaag 


ttctgcgaga 


tgggtcgaag 


agggatagtt 


tgtggttttc 


gtaaagtggg 


taatattaat 


tcaagtggtg 


tgtatcctga 


taccattacc 


aaagaggaac 


taaaaagggc 


agtggcaatg 


aagtttctgt 


tcagtctatg 


tattttttat 


gtagcttcag 


■ 

attgatgata 


cacgttctgg 


ggatctatca 


tttgggggat 


gaatgatcaa 


caatgtcatt 


ttgtttctgc 


tgctgcatgt 


aatagagtga 


tcatagtgaa 


aaattgtgtg 



aatgttgtaa tctatagtgc aatcattgat 5880 
gcacaaaatc ttttcactga aatgcaagag 5940 
aacagtatga tagttggttt ttgtagctct 6000 
caagaaatgt tagaaaggaa gatcagccct 6060 
gcatttgtca aggaaggcaa gttctttgag 6120 
aggggtataa tccctaatac aatcacatat 6180 
aatcgtcttg atgctgctga gcacatgttt 6240 
aacctaatca ctttcaatac tctcatagac 6300 , 
ggaatggaac ttctccatga gatgactgaa 6360 
aacactctta ttcacgggtt ctatctggtg 6420 
caagagatga tctctagtgg tttgtgccct 6480 
ggtctctgcg ataatgggaa actaaaagat 6540 
agtaagaagg atcttgatgc tagtcacccc 6600 
tacaatatat tgatcagcgg cttgatcaat 6660 
tacgaggaga tgccccacag gggtatagtc 6720 
gatggattat gca'agcagag ccgcctagat 6780 
agcaagagct tctctccaaa cgtagtgacc 6840 
gcaggaaggg ttgatgatgg gctggagctt 6900 
gctaacgcaa ttacttacat cactttgatt 6960 
ggggctctag acattttcca ggagatgatt 7020 
atccgcaata tgctgactgg tttatggagt 7080 
cttgagaaac tgcagatgag tatggtatgt 7140 
ataaacaaga atgtatacat tcttttgtgt 7200 
aattaaccat tggtttggtt ttgcattgta 7260 
agattttctt ctgtttgcgc agcagagctt 7320 
ataccctact aatgtttgat caaatcgttg 7380 
gttagtaagt tattttgctg ctattctaat 7440 
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gacagccttt tatgcgtcta ttgtctgggc ttaataaatt tgaccatttc caattaaatt 7500 
ccatacactt gtttcacgca agattattgg tctgaactaa agaggcacac cttccagaag 7560 
atttcaggtg ttaaaagatg tttaggtgtc tgcccgttct gtagctgtca ccatggttat 7620 
cgtcaagctc ggtcttcatg agagctgata gctgtgatgc catcttcctc ctcttcttca 7680 

■ 

tattggctct gtcctgcctt gtctgctccc atgtgggttc aggaggagat catgttcttt 7740 
taatcttggt ggaaatgttg ttgtcgctta tgcttctctg gttcgcctct tgacttgctt 7800 
agcttcattc tttatctcca aattgctatg aaatcaattt accataagta gaataaactt 7860 
gcagattcat tctattattg cttaagcttt tgttaatcaa caaagaaacc agagacgaga 7920 
aatacaaact ctataagctt ctcttttttc tttcttgata gtaaaaccgg ttagagagta 7980 
gagattgatc atatgaacta aaaatcgata ctaaaacggt ttggctccga cttataaacc 8040 
ggaaccccac cgttttgcat ctctctctca aacatcacac aatgtccaag atgaagaagt 8100 
atttgtgttg tcatctctct gggtgaggag atgcaaatgt tatattctaa ttgttttcag 8160 
tgcttggtct aactttttta agagattact cccagtggtt ggatcaaaga aagagtcaac 8220 

i 

attgcattgt gtaaggtgac gaaaactgag ttaaagtaag tgagaacaat acttcaatgc 8280 
ttttcttgtg acaacctgtg taatcatcgc atttgaatat atatgtatat gatgcttatg 8340 
atgaagctat gagaataggc aaatagggtc tgtgttattt ccctgcgatt ctagattctg 8400 
atttgttttt ccttcttaat atttagatta ggtggtcttg cttatcctgt tttagtatta 8460 
gagtcggagt tttggggatg aatcatccc'g gatgatatat acaattgtgt attttatgaa 8520 
tttcagtttt tagtggataa tgaacacgtt aac 8553 
<210> 2 
<211> 2064 
<212> DNA 

<213> Raphanus sativus 
<400> 2 

atg ttg get agg gtt tgt gga ttc aag tgt tct tct tct cct get gag 48 
Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Glu 
1 5 10. 15 
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tct gcg get aga ttg ttc tgt acg aga teg att cgt gat act ctg gee 96 
Ser Ala Ala Arg Leu Phe Cys Thr- Arg Ser He Arg Asp Thr Leu Ala 

20 25 30 

aag gca age gga gag agt tgc gaa gca ggt ttt gga gga gag agt ttg 144 . 
Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu Ser Leu 

35 40 45 

aag ctg caa agt ggg ttt cat gaa ate aaa ggt tta gag gat gcg att 192 
Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp Ala lie 

50 55 60 

gat ttg ttc agt gac atg ctt cga tct cgt cct tta cct tct gtg gtt 240 
Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser Val Val 
65 70 75 80 

gat ttc tgt aaa ttg atg ggt gtg gtg gtg aga atg gaa cgc ccg gat 288 
Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu Arg Pro Asp 

85 90 95 

• < 

ctt gtg att tct etc tat cag aag atg gaa agg aaa cag att cga tgt 336 
Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin He Arg Cys 

100 105 110 

* 

gat ata tac age ttc aat att ctg ata aaa tgt ttc tgc age tgc tct 384 
Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser Cys Ser 

115 120 125 

aag etc ccc ttt get ttg tct aca ttt ggt aag ate acc aag ctt gga 432 
Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys He Thr Lys Leu Gly 

130 135 ~ ' 140 

etc cac cct gat gtt gtt acc ttc acc acc ctg etc cat gga" tta tgt 480 
Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly Leu Cys 
145 150 155 160 
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gtg gaa gat agg gtt tct gaa gcc ttg gat ttt ttt cat caa atg ttt 528 
Val Glu Asp Arg Val Ser Glu Ala Leu Asp Phe Phe His Gin Met Phe 



165 



170 



175 



gaa acg aca tgt agg ccc aat gtc gta acc ttc acc act ttg atg aac 576 
Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu Met Asn 



180 



185 



190 



ggt ctt tgc cgc gag ggt aga att gtc gaa gcc gta get ctg ctt gat 624 
Gly Leu Cys Arg Glu Gly Arg lie Val Glu Ala Val Ala Leu Leu Asp 



195 



200 



205 



egg atg atg gaa gat ggt etc cag cct acc cag att act tat gga aca 672 
Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin lie Thr Tyr Gly Thr 



210 



215 



220 ' 



♦ 

ate gta gat ggg atg tgt aag aag gga gat act gtg tct gca ctg aat 720 

He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala Leu Asn 

225 230 235 240 

ctg ctg agg aag atg gag gag gtg age cac ate ata ccc aat gtt gta 768 

Leu Leu Arg Lys Met Glu Glu Val Ser His He lie Pro Asn Val Val 



245 



250 



255 



ate tat agt gca ate att gat age ctt tgt aaa gac gga cgt cat age 
lie Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg His Ser 



260 



265 



270 • 



275 



280 



285 



290 



295 



300 



816 



gat gca caa aat ctt ttc act gaa atg caa gag aaa gga ate ttt ccc 864 
Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He Phe Pro 



gat tta ttt acc tac aac agt atg ata gtt ggt ttt tgt age tct ggt 912 
Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys Ser Ser Gly 
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aga tgg age gac gcg gag cag ttg ttg caa gaa atg tta gaa agg aag 960 

Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu Arg Lys 

* 

305 310 315 320 

ate age cct gat gtt gta act tat aat get ttg ate aat gca ttt gtc 1008 

lie Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala Phe Val 

325 330 335 

♦ 

aag gaa. ggc aag ttc ttt gag get gaa gaa tta tac gat gag atg ctt 1056 

Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu Met Leu 

340 345 350 

cca agg ggt ata ate cct aat aca ate aca tat agt tea atg ate gat 1104 

Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met He Asp 

355 360 365 

gga ttt tgc aaa cag aat cgt ctt gat get get gag cac atg ttt tat 1152 

Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met Phe Tyr 

370 375 380 

ttg atg get ace aag ggc tgc tct ccc aac eta ate act ttc aat act 1200 

Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr Phe Asn Thr 
385 390 395 400 

etc ata gac gga tat tgt ggg get aag agg ata gat gat gga atg gaa 1248 

Leu lie Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp Gly Met Glu 

■ 

405 410 415 

ctt etc cat gag atg act gaa aca gga tta gtt get gac aca act act 1296 

Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp Thr Thr Thr 

420 425 430 

tac aac act ctt att cac ggg ttc tat ctg gtg ggc gat ctt aat get 1344 

Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp Leu Asn Ala 
435 440 445 

♦ 
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get eta gac ctt tta caa gag atg ate tct agt ggt ttg tgc cct gat 1392 
Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu Cys Pro Asp 

450 455 460 

ate gtt act tgt gac act ttg ctg gat ggt etc tgc gat aat ggg aaa 1440 
He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp Asn Gly Lys 
465 470 475 480 

eta aaa gat gca ttg gaa atg ttt aag gtt atg cag aag agt aag aag 1488 
Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys Ser Lys Lys 

485 490 495 

gat ctt gat get agt cac ccc ttc aat ggt gtg gaa cct gat gtt caa 1536 
Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp Val Gin 

500 505 510 

act tac aat ata ttg ate age ggc ttg ate aat gaa ggg aag ttt tta 1584 
Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys Phe Leu 

515 . 520 525 

gag gec gag gaa tta tac gag gag atg ccc cac agg ggt ata gtc cca 1632 
Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly He Val Pro 

530 535 540 

gat act ate acc tat age tea atg ate gat gga tta tgc aag cag age 1680 
Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys Gin Ser 
545 550 555 560 

cgc eta gat gag get aca caa atg ttt gat teg atg ggt age aag age 1728 
Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser Lys Ser 

565 570 575 

ttc tct cca aac gta gtg acc ttt act aca etc att aat ggc tac tgt 1776 
Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn Gly Tyr Cys 

580 585 590 

4 
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aag gca gga agg gtt gat gat ggg ctg gag ctt ttc tgc gag atg ggt 1824 
Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu Met Gly 

595 600 605 

cga aga ggg ata gtt get aac gca att act tac ate act ttg att tgt 1872 
Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr Leu He Cys 

610 615 620 

ggt ttt cgt aaa gtg ggt aat att aat ggg get eta gac att ttc cag 1920 
Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp He Phe Gin 
625 630 635 640 

gag atg att tea agt ggt gtg tat cct gat acc att acc ate cgc aat 1968 
Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr lie Arg Asn 

645 650 655 

atg ctg act ggt tta tgg agt aaa gag gaa eta aaa agg gca gtg gca 2016 
Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Ala Val Ala 

660 665 670 

atg ctt gag aaa ctg cag atg agt atg gat eta tea ttt ggg gga tga 2064 
Met Leu Glu Lys Leu Gin Met Ser Met Asp Leu Ser Phe Gly Gly 
675 680 685 

<210> 3 
<211> 687 
<212> PRT 

<213> Raphanus sativus 
<400> 3 

Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Glu 

15 10 15 

Ser Ala Ala Arg Leu- Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 

20 25 30 

4 
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Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu Ser Leu 



35 



40 



45 



Lys Leu Gin Ser Gly Phe His Glu He. Lys Gly Leu Glu Asp Ala lie 



50 



55 



60 



Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser Val Val 



65 



70 



75 



80 



Asp Phe Cys Lys Leu Met. Gly Val Val Val Arg Met Glu Arg Pro Asp 



85 



90- 



95 



Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin He Arg Cys 

100 105 110 

Asp lie Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser Cys Ser 



115 



120 



125 



Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys He Thr Lys Leu Gly 



130 



135 



140 



Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly Leu Cys 



145 



150 



155 



160 



Val Glu Asp Arg Val Ser Glu Ala Leu Asp Phe Phe His Gin Met Phe 



165 



170 



175 



Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu Met Asn 

180 185 190 

Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala Leu Leu Asp 



195 



200 



205 



Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr Tyr Gly Thr 

210 215 220 

lie Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala Leu Asn 



225 



230 



235 



240 



Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro Asn Val Val 
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245 



250 



255 



He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg His Ser 

260 265 270 

Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He Phe Pro 



275 



280 



285 



Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys Ser Ser Gly 

290 295 300 

Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu Arg Lys 



305 



310 



315 



320 



He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala Phe Val 



325 



330 



335 



Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu Met Leu 



340 



345 



350 



Pro Arg Gly He lie Pro Asn Thr He Thr Tyr Ser Ser Met He Asp 



355 



360 



365 



Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met Phe Tyr 



370 



375 



380 



Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr Phe Asn Thr 



385 



390 



395 



400 



Leu lie Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp Gly Met Glu 



405 



410 



415 



Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp Thr Thr Thr 



420 



425 



430 



Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp Leu Asn Ala 
435 440 445 

Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu Cys Pro Asp 

■ 

450 455 460 
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He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp Asn Gly Lys 
465 470 475 480 

Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys Ser Lys Lys 

485 490 495 

Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp Val Gin 

500 505 510 

Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys Phe Leu 

515 520 525 

Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro. His Arg Gly He Val Pro 
530 535 540 

■ 

Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys Gin Ser 
545 550 555 560 

Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser Lys Ser 

565 570 575 

Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn Gly Tyr Cys 

580 585 590 

Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu Met Gly 
595 600 605 

> 

Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr Leu He Cys 

610 615 620 

Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp He Phe Gin 
625 630 635 ■ 640 

Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr He Arg Asn 

645 650 655 

Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Ala Val Ala 

660 665 670 

Met Leu Glu Lys Leu Gin Met Ser Met Asp Leu Ser Phe Gly Gly 

- • 4 
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675 680 685 

<210> 4 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

■ 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 4 

■ 

gaagcaaaaa agaaaacgag cagag' 25 
<210> 5 

* 

<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 5 

ccaaaaatcc gaaatccgaa tagac 25 
<210> 6 

■ * 

<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

■ 

<223> Description of Artificial Sequence: Synthetic DNA ■ 
<400> 6 

ctcggctctg ggtttagtga 20 
<210> 7 
<211> 20 

* 

♦ * 
* * 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 7 

tccacaaacc ctagccaaca 20 
<210> 8 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220>- 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 8 

gcttatgctt ctctggttcg cctc 24 

■ 

<210> 9 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

t 

* 

<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 9 

ctcagttttc gtcaccttac acaatgc 27 
<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> • 
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<223> Description of Artificial Sequence: Synthetic DNA 

* 

<400> 10 

gattcctttc tcttgcattt cag 23 
<210> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

■ 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 11 

■ 

atctcgtcct ttaccttctg tgg 23 
<210> 12 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 12 

cgggatccgc tcacaatt • 18 

<210> 13 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 13 

* 

gcggatccca atttcattct gcatcactct ccctgtcgtt atcgacctcg caaggttttt 60 
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gaaacggccg aaacgggaag tgacaatacc gcttttcttc 100 

» * 

<210> 14 
<211> 100 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 14 

ggaattcact aactttacat tcagtagga^ tgagattatg acaaaaagtg gacaattttt 60 
cgaaaaaggt aatc'atgcat ttatatgctg aagaaaagcg 100 
<210> 15 
<211> 3306 
<212> DNA 

<213> Raphanus sativus 
<400> 15 



caattaattt 


cggttcggat 


ttggtattac ttttgcagat 


cggattcggt 


tcggttcttt 


60 


ggattcagtt 


tttttgtcca 


gccctactct gaacagtaga 


taaaaaatag 


aaccctaaat 


120 


taataggtta 


gattttggtt 


aggtctttct aattagtatg 


gagattctcg 


attccttctc 


180 


attgcagtgt 


ggtatgtcca 


actcattgtt tatgtacata 


tccaatttag 


ttttgagtca 


240 


aatgtttagt 


• 

tacttaagag 


ttgaatgaaa taggggatga 


tattgatggc 


'caaggttctc 


300 


ccaaagtaaa 


taactttgtt 


tatattttaa gttagcttat 


> 

aacatcaata 


aaaatgtcat 


360 


taactggttc 


aataaaaatg 


tcattaactg gttcctctaa 


tataattatt 


taacacacct 


420 


ggctgttgat 


aaatttttat 


gatcgtttaa taattttaga 


agtggatagt 


ctgtaaatgg 


480 


tctttgattg 


gtcgtcttga 


tttttaaaag tggactaaac 


aagaaggctt 


agtaataaat 


540 


actgaaccgg 


aactctactg 


gtttcaatag ctcggtttat 


caatttctct 


cggctctggg 


600 


tttagtgaat 


catgtggccc 


tgtgggttta aacaaggaac 


tcaatcaatc 


aactggtgac 


660 


aaatctgaac 


cggaaattgt 


ataattcaaa ctgaaccggt 


tcttgtaaaa 


* 

caaatggaac 


720 
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ccgtttgtac tttatctctc gtttattttc 
aagaacaaaa tttaggcgaa acaaaaataa 
ttcttcttct cctgctgagt ctgcggctag 
tctggccaag gcaagcggag agagttgcga 
gcaaagtggg tttcatgaaa tcaaaggttt 
gcttcgatct cgtcctttac cttctgtggt 
gagaatggaa cgcccggatc ttgtgatttc 
tcgatgtgat atatacagct tcaatattct 
cccctttgct ttgtctacat ttggtaagct 
taccttcacc accctgctcc acggattgtg 
tttgtttcat caaatgtttg aaacgacatg 
gatgaacggt ctttgccgcg agggtagaat 

■ 

gatggaagat ggtctccagc ctacccagat 
taagaaggga gatactgtgt ctgcactgaa 
catcataccc aatgttgtaa tctatagtgc 
tcatagcgat gcacaaaatc ttttcactga 
atttacctac aacagtatga tagttggttt 
gcagttgttg caagaaatgt tagaaaggaa 
tttgatcaat gcatttgtca aggaaggcaa 
gatgcttcca aggggtataa tccctaatac 
ttgcaaacag aatcgtcttg atgctgctga 
ctgctctccc aacctaatca ctttcaatac 
gatagatgat ggaatggaac ttctccatga 
aactacttac aacactctta ttcacgggtt 
agacctttta caagagatga tctctagtgg 
tttgctggat ggtctctgcg ataatgggaa 
tatgcagaag agtaagaagg atcttgatgc 



tcagtcacga gtttttttta gagatcgacg 780 
aatgttggct agggtttgtg gattcaagtg 840 
attgttctgt acgagatcga ttcgtgatac 900 
agcaggtttt ggaggagaga gtttgaagct 960 
agaggatgcg attgatttgt tcagtgacat 1020 
tgatttctgt aaattgatgg gtgtggtggt 1080 
tctctatcag aagatggaaa ggaaacagat 1140 
gataaaatgt ttctgcagct gctctaagct 1200 

* 

■ 

caccaagctt ggactccacc ctgatgttgt 1260 
cgtggaagat agggtttctg.aagctttgaa 1320 
taggcccaat gtcgtaacct tcaccacttt 1380 
tgtcgaagcc gtagctctgc ttgatcggat 1440 
tacttatgga acaatcgtag atgggatgtg 1500 
tctgctgagg aagatggagg aggtgagcca 1560 
aatcattgat agcctttgta aagacggacg 1620 
aatgcaagag aaaggaatct ttcccgattt 1680 
ttgtagctct ggtagatgga gcgacgcgga 1740 

* 

gatcagccct gatgttgtaa cttataatgc 1800 
gttctttgag gctgaagaat tatacgatga 1860 
aatcacatat agttcaatga tcgatggatt 1920 
gcacatgttt tatttgatgg ctaccaaggg 1980 
tctcatagac ggatattgtg gggctaagag 2040 
gatgactgaa acaggattag ttgctgacac 2100 
ctatctggtg ggcgatctta atgctgctct 2160 
tttgtgccct gatatcgtta cttgtgacac 2220 
actaaaagat gcattggaaa tgtttaaggt 2280 
tagtcacccc ttcaatggtg tggaacctga 2340 

♦ 
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tgttcaaact tacaatatat tgatcagcgg cttgatcaat gaagggaagt ttttagaggc 2400 
cgaggaatta tacgaggaga tgccccacag gggtatagtc ccagatacta tcacctatag 2460 
ctcaatgatc gatggattat gcaagcagag ccgcctagat gaggctacac aaatgtttga 2520 

■ 

ttcgatgggt agcaagagct tctctccaaa cgtagtgacc tttactacac tcattaatgg 2580 
ctactgtaag gcaggaaggg ttgatgatgg gctggagctt ttctgcgaga tgggtcgaag 2640 
agggatagtt gctaacgcaa ttacttacat cactttgatt tgtggttttc gtaaagtggg 2700 
taatattaat ggggctctag acattttcca ggagatgatt tcaagtggtg tgtatcctga 2760 
taccattacc atccgcaata tgctgactgg tttatggagt aaagaggaac taaaaagggc 2820 
agtggcaatg cttgagaaac tgcagatgag tatggtatgt aagtttctgt tcagtctatg 2880 
tattttttat ataaacaaga atgtatacat tcttttgtgt gtagcttcag attgatgata 2940 
cacgttctgg aattaaccat tggtttggtt ttgcattgta ggatctatca tttgggggat 3000 
gaatgatcaa agattttctt ctgtttgcgc agcagagctt caatgtcatt ttgtttctgc 3060 
tgctgcatgt ataccctact aatgtttgat caaatcgttg aatagagtga tcatagtgaa 3120 
aaattgtgtg gttagtaagt tattttgctg ctattctaat gacagccttt tatgcgtcta 3180 

* 

ttgtctgggc ttaataaatt tgaccatttc caattaaatt ccatacactt gtttcacgca 3240 
agattattgg tctgaactaa agaggcacac cttccagaag atttcaggtg ttaaaagatg 3300 
tttagg 3306 

<210> 16 
<211> 2064 
<212> DNA 

<213> Raphanus sativus 
<400> 16 

atg ttg get agg gtt tgt gga ttc aag tgt tct tct tct cct get gag 48 
Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro' Ala Glu 

15 10 15 

tct gcg get aga ttg ttc tgt acg aga teg att cgt gat act ctg gee 96 
Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 
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20 



25 



30 



aag gca age gga gag agt tgc gaa gca ggt ttt gga gga gag agt ttg 144 
Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu Ser Leu 



35 



40 



45 



aag ctg caa agt ggg ttt cat gaa ate aaa ggt tta gag gat gcg att 192 
Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp Ala He 



50 



55 



60 



gat ttg ttc agt gac atg ctt cga tct cgt cct tta cct tct gtg gtt 240 
Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser Val Val 



65 



70 



75 



80 



gat ttc tgt aaa ttg atg ggt gtg gtg gtg aga atg gaa cgc ccg gat 288 
Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu Arg Pro Asp 

85 90 95 

ctt gtg att tct etc tat cag aag atg gaa agg aaa cag att cga tgt 336 
Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin He Arg Cys 



100 



105 



110 



gat ata tac age ttc aat att ctg ata aaa tgt ttc tgc age tgc tct 384 

* 

Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser Cys Ser 



115 



120 



125 



aag etc ccc ttt get ttg tct aca ttt ggt aag etc ace aag ctt gga 432 
Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys Leu Thr Lys Leu Gly 



130 



135 



140 



etc cac cct gat gtt gtt ace ttc ace ace ctg etc cac gga ttg tgc 480 
Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly Leu Cys 



145 



150 



155 



160 



gtg gaa gat agg gtt tct gaa get ttg aat ttg ttt cat caa atg ttt 528 
Val Glu Asp Arg Val Ser Glu Ala Leu Asn Leu Phe His Gin Met Phe 
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165 170 175 

. gaa acg aca tgt agg ccc aat gtc. gta acc ttc acc act ttg atg aac 576 
Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu Met Asn 

180 185 . 190 

ggt ctt tgc cgc gag ggt aga att gtc gaa gcc gta get ctg ctt gat 624 
Gly Leu Cys Arg Glu Gly Arg lie Val Glu Ala Val Ala Leu Leu Asp 

195 200 205 

egg atg atg gaa gat ggt etc cag cct acc cag att act tat gga aca 672 
Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr Tyr Gly Thr 

210 215 220 

ate gta gat ggg atg tgt aag aag gga gat act gtg tct gca ctg aat 720 
lie Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala Leu Asn 

♦ 

225 230 235 240 

ctg ctg agg aag atg gag gag- gtg age cac ate ata ccc aat gtt gta 768 

Leu Leu Arg Lys Met Glu Glu Val Ser His lie He Pro Asn Val Val 

245 250 255 

ate tat agt gca ate att gat age ctt tgt aaa gac gga cgt cat age 816 
lie Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg His Ser 

260 265 270 

gat gca caa aat ctt ttc act gaa atg caa gag aaa gga ate ttt ccc 864 
Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He Phe Pro 
275 280 285 ' 

» 

gat tta ttt acc tac aac agt atg ata gtt ggt ttt tgt age tct ggt 912 
Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys Ser Ser Gly 

290 295 300 

aga tgg age gac gcg gag cag ttg ttg caa gaa atg tta gaa agg aag 960 
Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu Arg Lys 

# 

22/79 



WO 02/088179 



PCT/JP02/04092 



305 310 315 320 

ate age cct gat gtt gta act tat aat get ttg ate aat gca ttt gtc 1008 

He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala Phe Val 

325 330 335 

aag gaa ggc aag ttc ttt gag get gaa gaa tta tac gat gag atg ctt 1056 

Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu Met Leu 

340 • 345 350 

cca agg ggt ata ate cct aat aca ate aca tat agt tea atg ate gat 1104 

* 

Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met He Asp 

355 360 365 

gga ttt tgc aaa cag aat cgt ctt gat get get gag cac atg ttt tat 1152 
Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met Phe Tyr 

370 375 380 

ttg atg get acc aag ggc tgc tct ccc aac eta ate act ttc aat act 1200 
Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr Phe Asn Thr 
385 390 395 400 

etc ata gac gga tat tgt ggg get aag agg ata gat gat gga atg gaa 1248 
Leu lie Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp Gly Met Glu 

405 410 415 

ctt etc cat gag atg act gaa aca gga tta gtt get gac aca act act 1296 
Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp Thr Thr Thr 

420 425 430 

tac aac act ctt att cac ggg ttc tat ctg gtg ggc gat ctt aat get 1344 
Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp Leu Asn Ala 

435 440 445 

get eta gac ctt tta caa gag atg ate tct agt ggt ttg tgc cct gat 1392 
Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu Cys Pro Asp 
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450 455 .460 

ate gtt act tgt gac act ttg ctg gat ggt etc tgc gat aat ggg aaa 1440 

He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp Asn Gly Lys 

465 470 475 480 

eta aaa gat gca ttg gaq atg ttt aag gtt atg cag aag agt aag aag 1488 

Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys Ser Lys Lys 

485 490 495 

gat ctt gat get agt cac ccc ttc aat ggt gtg gaa cct gat gtt caa 1536 

Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp Val Gin 

500 505 510 

act tac aat ata ttg ate age ggc ttg ate aat gaa ggg aag ttt tta 1584 

Thr Tyr Asn He Leu He Ser Gly Leu lie Asn Glu Gly Lys Phe Leu 

515 520 525 

gag gee gag gaa tta tac gag gag atg ccc cac agg ggt ata gtc cca 1632 

Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly I1& Val Pro 

■ 

530 535 540 . 

gat act ate acc tat age tea atg ate gat gga tta tgc aag cag age 1680 
Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys Gin Ser 
545 550 555, 560 

cgc eta gat gag get aca caa atg ttt gat teg atg ggt age aag age 1728 
Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser Lys Ser 

• 565 570 575 

ttc tct cca aac gta gtg acc ttt act aca etc att aat ggc tac tgt 1776 
Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn Gly Tyr Cys 

580 585 590 

aag gca gga agg gtt gat gat ggg ctg gag ctt ttc tgc gag atg ggt 1824 
Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu Met Gly 
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♦ 

595 600 . 605 

cga aga ggg ata gtt get aac gca att act tac ate act ttg att tgt 1872 
Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr Leu He Cys 

610 615 620 

ggt ttt cgt aaa gtg ggt aat att aat ggg get eta gac att ttc cag 1920 
Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp He Phe Gin 
625 630 635 640 

gag atg att tea agt ggt gtg tat cct gat ace att ace ate cgc aat 1968 
Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr He Arg Asn 

645 650 655 

atg ctg act ggt tta tgg agt aaa gag gaa eta aaa agg gca gtg gca 2016 
Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Ala Val Ala 

660 665 670 

atg ctt gag aaa ctg cag atg agt atg gat eta tea ttt ggg gga tga 2064 
Met Leu Glu Lys Leu Gin Met Ser Met Asp Leu Ser Phe Gly Gly Xaa 

675 680 685 

<210> 17 
<211> 688 
<212> PRT 

<213> Raphanus sativus 
<400> 17 

Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Glu 

1 5 10 15 

Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 

20 25 30 

Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu Ser Leu 
35 40 45 
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Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp Ala He 

50 55 60 

Asp Leu Phe Ser Asp Met Leu Arg Ser- Arg Pro Leu Pro Ser Val Val 



65 



70 



75 



80 



Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu Arg Pro Asp 



85 



90 



95 



Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin He Arg Cys 



100 



105 



110 



Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser Cys Ser 



115 



120 



125 



Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys Leu Thr Lys Leu Gly 



130 



135 



140 



Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly Leu Cys 
14 5 150 155 160 

■ 

Val Glu Asp Arg Val Ser Glu Ala Leu Asn Leu Phe His Gin Met Phe 



165 



170 



175 



Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu Met Asn 

180 185 190 

* 

Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala Leu Leu Asp 



195 



200 



205 



Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr Tyr Gly Thr 



210 



215 



220 



He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala Leu Asn 



225 



230 



235 



240 



Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro Asn Val Val 

245 250 255 

■ 

He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg His Ser 
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260 



265 



270 



Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He- Phe Pro 



275 



280 



285 



Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys Ser Ser Gly 

* 

290. 295 300 

♦ 

Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu Arg Lys 
305 310 315 320 

He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala Phe Val 



325 



330 



335 



Lys- Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu Met Leu 



340 



345 



350 



Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met He Asp 



355 



360 



365 



Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met. Phe Tyr 



370 



375 



380 



Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr Phe Asn Thr 



385 



390 



395 



400 



Leu He Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp Gly Met Glu 

405 410 415 

Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp Thr Thr Thr 



420 



425 



430 



Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp Leu Asn Ala 



435 



440 



445 



Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu Cys Pro Asp 



450 



455 



460 



He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp Asn Gly Lys 



465 



470 



475 



480 
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Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys Ser Lys Lys 

485 490 495 

Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp Val Gin 

500 505 . 510 

Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys Phe Leu 

. 515 520 525 

Glu Ala Glu Glu Leu Tyr Glu Glu .Met Pro His Arg Gly He Val Pro 

530 535 540 " 

Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys Gin Ser 
545 550 555 560 

Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser Lys Ser 

565 570 575 

Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn Gly Tyr Cys 

580 585 590 

Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu Met Gly 

595 600 605 

Arg Arg Gly He Val Ala Asn Ala He Thr Tyr He Thr Leu He Cys 

610 615 620 

Gly Phe Arg Lys Val Gly Asn He Asn Gly Ala Leu Asp He Phe Gin 
625 630 635 640 

Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr He Arg Asn 

645 650 655 

■ 

■ 

Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Ala Val Ala 

660 665 670 

* ■ * 

Met Leu Glu Lys Leu Gin Met Ser Met Asp Leu Ser Phe Gly Gly Xaa 

675 680 685 

<210> 18 
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<211> 2073 
<212> DNA 

■ 

<213> Raphanus sativus 
<400> 18 

atg ttg get agg gtt tgt gga ttc aag tgt tct tct tct cct get gtg 48 
Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Val 

15 10 15 

tct gcg get aga ttg ttc tgt acg aga teg att cgt gat act ctg gec 96 
Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 

20 25 30 

aag gca age agg gat gga gag agt tgc gaa gca. ggt ttt gga gga gag 144 
Lys Ala Ser Arg Asp Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu 

35 40 45 

agt ttg aag ctg caa agt ggg ttt cat gaa ate aaa ggt tta gag gat 192 
Ser Leu Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp 

50 55 60 

gcg att gat ttg ttc agt gac atg ctt cga tct cgt cct tta cct tct 240 
Ala He Asp Leu Phe Ser Asp Met Leu Arg Ser Arg .Pro Leu Pro Ser 
65 70 75 80 

gtg gtt gat ttc tgt aaa ttg atg ggt gtg gtg gtg agg atg aaa cgc 288 
Val Val Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Lys Arg 

85 ' 90 95 

* 

ccg gat gtt gtg att tct etc cat aag aag atg gaa atg egg cgc att 336 

Pro Asp Val Val He Ser Leu His Lys Lys Met Glu Met Arg Arg He 

100 105 110 

cca tgt gat gca tac age ttc aat att ctg ata aag tgt ttc tgc age 384 

Pro Cys Asp Ala Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser 
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115 120 125 

tgc tct aag ctg ccc ttt get ttg tct aca ttt ggt aag etc ace aag 432 
Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys Leu Thr Lys 

130 135 140 

ctt gga etc cac cct gat gtt gtt ace ttc ace acc ctt etc cac gga 480 

Leu Gly Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly 
145 150 155 160 

ttg tgt gtg gaa aat agg ggt tct gaa get ttg aat ttg ttt cat caa 528 

Leu Cys Val Glu Asn Arg Gly Ser Glu Ala Leu Asn Leu Phe His Gin 

165 170 175 

atg ttt gaa acg rca tgt agg ccc aat gtc gta acc ttc acc act ttg 576 

Met Phe Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu 

180 185 190 

atg aac ggt ctt tgc cgc gag ggt aga att gtc gaa gec gta get eta 624 

Met Asn Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala Leu 

195 200 205 

ctt gat egg atg atg gaa gat ggt etc cag cct acc cag att act tat 672 

Leu Asp Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr Tyr 

210 215 220 

gga aca ate gta gat ggg atg tgt aag aag gga gat act gtg tct gca 720 

Gly Thr lie Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala 
225 230 235 240 

ctg aat ctg ctg agg aag atg gag gag gtg age cac ate ata ccc aat 768 

Leu Asn Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro Asn 

245 250 , 255 

gtt gta ate tat agt gca ate att gat age ctt tgt aaa gac gga cgt 816 

Val Val He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg 
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260 265 270 

cat age gat tct caa aat ctt ttc act gaa atg caa gag aaa gga ate 864 
His Ser Asp Ser Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He 

275 280 285 

ttt cca gat tta ttt acc tac aac tgt atg ate aac ggg ttt tgt age 912 
Phe Pro Asp Leu Phe Thr Tyr Asn Cys Met lie Asn Gly Phe Cys Ser 

290 295 300 

tct ggt aga tgg ate gac gcg gag cag ttg ttg caa gaa atg tta gaa 960 
Ser Gly Arg Trp lie Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu 
305 310 315 320 

agg aag ate age cct gat gtt gta act tat aat get ttg ate aat gca 1008 
Arg Lys He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala 

325 330 335 

ttt gtc aag gaa ggc aag ttc ttt gag get gaa gaa tta tac gat gag 1056 
Phe Val Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu 

340 345 350 

atg ctt cct agg ggt ata ate cct aat aca ate aca tat agt tea atg 1104 
Met Leu Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met 

355 360 365 

ate gat gga ttt tgc aaa cag aat cgt ctt gat get get gag cac atg 1152 
He Asp Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu" His Met 

370 375 380 

ttt tat ttg atg cct acc aag ggc tgc tct ccg gac gta ttc act ttc 1200 
Phe Tyr Leu Met Pro Thr Lys Gly Cys Ser Pro Asp Val Phe Thr Phe 
385 390 395 400 

aat act etc ata gac gga tat cgt ggg get aag agg ata gat gat gga 1248 
Asn Thr Leu He Asp Gly Tyr Arg Gly Ala Lys Arg He Asp Asp Gly 

■ 
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405 

atg gaa ctt etc cat gag atg act 
Met Glu Leu Leu His Glu Met Thr 

420 

gtt act tac aac act ctt att cac 
Val Thr Tyr Asn Thr"Leu He His 
435 440 
act get get eta gac ctt eta cat 
Thr Ala Ala 

450 
cct-aat gtc 
Pro Asn Val 
465 

ggg aaa eta 
Gly Lys Leu 

aag atg gat 
Lys Met Asp 

gtt caa act tac aat ata ttg ate 
Val Gin Thr Tyr Asn He Leu lie 
515 520 
ttt tta gag get gag gaa tta tac 
Phe Leu Glu Ala Glu Glu Leu Tyr 

530 535 
gtc cca gat act att ace tat age 
Val Pro Asp Thr He Thr Tyr Ser 



410 415 
gaa gca gga tta gtt get aac aca 1296 
Glu Ala Gly Leu Val Ala Asn Thr 
425 430 
ggg ttt tgt cag gtg ggc gat ctt 1344 

. r 

Gly Phe Cys Gin Val Gly Asp Leu 

445 

* 

gag atg att tct agt ggt gtg tgc 1392 



Leu Asp Leu Leu His Glu Met lie, Ser Ser Gly Val Cys 

455 460 

gtt act tgt age act ttg ctg gat ggt etc tgc gat aac 1440 

Val Thr Cys Ser Thr Leu Leu Asp Gly Leu Cys Asp Asn 
470 475 480 

aaa gat gca tgg gaa ctg ttt aag gtt atg cag aag agt 1488 

Lys Asp Ala Trp Glu Leu Phe Lys Val Met Gin Lys Ser 

485 490 495 

ctt gat get agt cac ccc ttc aat ggt gtg gaa cct gat 1536 

Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp 

.500 505 510 

age ggc ttg ate aat gaa ggg aag 1584 

Ser Gly Leu He Asn Glu Gly Lys 

525 

aag gag atg ccc cac agg ggt ata 1632- 

Lys Glu Met Pro His Arg Gly He 

540 

tea atg ate gat gga eta tgc aag 1680 

Ser Met lie Asp Gly Leu Cys Lys 
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545 550 • 555 560 

cag age cgc ctg gat gag get aca caa atg ttt gat teg atg ggt age 1728 

Gin Ser Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser 

: 565 570 575 

* 

aag age ttc tct cca aac gta gtg acc ttt act aca etc att gat ggc 1776 
Lys Ser Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asp Gly 

580 585 590 

tac tgt aaa gca gga agg gtt gat gat ggg ctg gag ctt ttc tgc gag 1824 
Tyr Cys Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu 

595 600 605 

atg ggt aga aga ggg ata gtt get aat aca att act tac ate act ttg 1872 
Met Gly Arg Arg Gly He Val Ala Asn Thr lie Thr Tyr He Thr Leu 

610 615 . 620 "■ 

att cgt ggt ttt cgc aat gtg ggt aat att aat ggg get eta gac att 1920 
He Arg Gly Phe Arg Asn Val Gly Asn He Asn Gly Ala Leu Asp He 
625 630 635 640 

ttc cag gag atg att tea agt ggt gtg tat cct ggt ate att act ate 1968 
Phe Gin Glu Met He Ser Ser Gly Val Tyr Pro Gly He He Thr He 

645 650 655 

cgc agt atg ctg act ggt tta tgg agt aaa gag gaa eta aaa agg aca 2016 
Arg Ser Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Thr 

660 665 670 

gtg gca atg ctt gag gaa ctg cag atg agt gtg ggg tat cag ttg gag 2064 
Val Ala Met Leu Glu Glu Leu Gin Met Ser Val Gly Tyr Gin Leu Glu 

675 680 685 

gat gaa tga 2073 
Asp Glu Xaa 
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690 

<210> 19 

<211> 691 
<212> PRT . 

<213> Raphanus sativus 
<400> 19 

Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Val 

1 5 10 15 

Ser' Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 

20 25 30 

Lys Ala Ser Arg Asp Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu 

35 40 45 

Ser Leu Lys Leu Gin Ser Gly Phe His Glu lie Lys Gly Leu Glu Asp 

50 55 60 

Ala He Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser 
65 70 75 80 

Val Val Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Lys Arg 

85 90 ' 95 

* 

Pro Asp Val Val lie Ser Leu His Lys Lys Met Glu Met Arg Arg He 

100 105 110 

Pro Cys Asp Ala Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser 

115 120 125 

Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys Leu Thr Lys 

130 135 140 

Leu Gly Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly 
145 150 155 160 

Leu Cys Val Glu Asn Arg Gly Ser Glu Ala Leu Asn Leu Phe His Gin 
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165 



170 



175 



Met Phe Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu 



180 



185 



190 



Met Asn Gly Leu Cys Arg Glu Gly Arg lie Val Glu Ala Val Ala Leu 



195 



200 



• 205 



Leu Asp Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr Tyr 



210 



215 



220 



Gly Thr He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala 



225 



230 



235 



240 



Leu Asn Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro Asn 



245 



250 



255 



Val Val He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg 

260 265 270 

His Ser Asp Ser Gin Asn Leu Phe .Thr Glu Met Gin Glu Lys Gly He 



275 



280 



285 



Phe Pro Asp Leu Phe Thr Tyr Asn Cys Met He Asn Gly Phe Cys Ser 



290 



295 



300 



Ser Gly Arg Trp He Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu 



305 



310 



315 



320 



Arg Lys He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala 



325 



330 



335 



Phe Val Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu 



340 



345 



350 



Met Leu Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met 



355 



360 



365 



He Asp Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met 



370 



375 



380 
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Phe Tyr Leu Met Pro Thr Lys Gly Cys Ser Pro Asp Val Phe Thr Phe 
385 390 395 400 

Asn Thr Leu lie Asp Gly Tyr Arg Gly Ala Lys Arg He Asp Asp Gly 

405 410 415 

Met Glu Leu Leu His Glu Met Thr Glu Ala Gly Leu Val Ala Asn Thr 

420 425 430 

Val Thr Tyr Asn Thr Leu He His Gly Phe Cys Gin Val Gly Asp Leu 
435 440 . 445 

t 

Thr Ala Ala Leu Asp Leu Leu His Glu Met He Ser Ser Gly Val Cys 

450 455 460 

Pro Asn Val Val Thr Cys Ser Thr Leu Leu Asp Gly Leu Cys Asp Asn 
465 470 475 480 

Gly Lys Leu Lys Asp Ala Trp Glu Leu Phe Lys Val Met Gin Lys Ser 

485 490 495 

Lys Met Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp 

500 505 510 

Val Gin Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys 

515 520 525 

Phe Leu Glu Ala Glu Glu Leu Tyr Lys Glu Met Pro His Arg Gly He 

530 535 540 

Val Pro Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys 
545 550 555 560 

Gin Ser Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser 

565 570 575 

Lys Ser Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asp Gly 

580 585 590 

Tyr Cys Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu 
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595 600 605 

Met Gly Arg Arg Gly He Val Ala Asn Thr He Thr Tyr 

610 615 620 

He Arg Gly Phe Arg Asn Val Gly Asn He Asn Gly Ala 
625 630 635 

Phe Gin Glu Met He Ser Ser Gly Val Tyr Pro Gly He 

645 650 

■ 

Arg Ser Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu 

660 665 
Val Ala Met Leu Glu Glu Leu Gin Met Ser Val Gly Tyr 
675 680 685 

Asp Glu Xaa 

690 
<210> 20 
<211> 516 
<212> DNA 

<213> Raphanus raphani strum 
<400> 20 

a atg gaa cgc ccg gat ctt gtg att tct etc tat caa aag atg gaa agg 49 
Met Glu Arg Pro Asp Leu Val He Ser Leu Tyr Gin Lys Met" Glu Arg 
15 10 15 

aaa cag att cca tgt gat gta tac age ttt aat att ctg ata aaa tgt 97 
Lys Gin He Pro Cys Asp Val Tyr Ser Phe Asn He Leu He Lys' Cys 

20 25 30 

ttc tgc agt tgc tct aag ctt ccc ttt get ttg tct aca ttt ggt aag 145 
Phe Cys Ser Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys 
35 40 45 
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He Thr Leu 

Leu Asp He 
640 

He Thr He 

655 
Lys Arg Thr 
670 

Gin Leu Glu 
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ate acc aag ctt gga etc cac cct gat gtt get acc.ttc aac ace ctg 193 
He Thr Lys Leu Gly Leu His Pro Asp Val Ala. Thr Phe Asn Thr Leu 

50 55 60 

etc cac gga tta tgt ctt gat aag agg gtt tct gaa gec ttg gat ttg 241 
Leu His Gly Leu Cys Leu Asp Lys Arg Val Ser Glu Ala" Leu Asp Leu 
65 -70 75 80 

ttt cat caa atg ttt gaa acg aca tgt agg ccg aac ate ata acg ttt 289 
Phe His Gin Met Phe Glu Thr Thr Cys Arg Pro Asn He He Thr Phe 

■ 

85 90 95 

acc acg ctg atg aac ggt ctt tgc tac gag ggt aga gtt gtc gaa get 337 

i • 

ft 

Thr Thr Leu Met Asn Gly Leu Cys Tyr Glu Gly Arg Val Val Glu Ala 

100 105 110 

gta get ctg ctt gat egg atg eta gaa gat ggt etc cag cct gac cag 385 
Val Ala Leu Leu Asp Arg Met Leu Glu Asp Gly Leu Gin Pro Asp Gin 

115 120 125 

att act tac gga aca att gta gac gg'g atg tgt aag atg gga gac act 433 
He Thr Tyr Gly Thr He Val Asp Gly Met Cys Lys Met Gly Asp Thr 

130 135 140 

gtg tct gca ttg aat ctt ctg agg aag atg gag gag ttg age cac ate 481 
Val Ser Ala Leu Asn Leu Leu Arg Lys Met Glu Glu Leu Ser His He 
145 150 155 160 

« 

aaa ccc aat gtg gta ate tat agt gee ate att ga 516 
Lys Pro Asn Val Val He Tyr Ser Ala He He 

165 170 

« 

<210> 21 
<211> 171 
<212> DNA 
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<213> Raphanus raphani strum 
<400> 21 

* 

Met Glu Arg Pro Asp Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg 

1. 5 10 15 

Lys Gin He Pro Cys Asp Val Tyr Ser Phe Asn He Leu He Lys Cys 

20 25 30 

■ 

Phe Cys Ser Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys 

35 40 45 

He Thr Lys Leu Gly Leu His Pro Asp Val Ala Thr Phe Asn Thr Leu 

50 55 60 

Leu His Gly Leu Cys Leu Asp Lys Arg Val Ser Glu Ala Leu Asp Leu 
65 70 75 80 

Phe His Gin Met Phe Glu Thr Thr Cys Arg Pro Asn He He Thr Phe 

85 90 95 

Thr Thr Leu Met Asn Gly Leu Cys Tyr Glu Gly Arg Val Val Glu Ala 

* 

100 105 110 

Val Ala Leu Leu Asp Arg Met Leu Glu Asp Gly Leu Gin Pro Asp Gin 

115 120 125 

lie Thr Tyr Gly Thr He Val Asp Gly Met Cys Lys Met Gly Asp Thr 

130 135 140 

Val Ser Ala Leu Asn Leu Leu Arg Lys Met Glu Glu Leu Ser His He 
145 150 155 160 

Lys Pro Asn Val Val He Tyr Ser Ala He He 

165 170 

<210> 22 
<211> 2073 
<212> DNA 
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<213> Raphanus 


• 




<400> 22 




• 

« 




atgttggcta 


gggtttgtgg attcaagtgt tcttcttctc ctgctgwgtc tgcggctaga 

■ 


60 


ttgttctgta 


cgagatcgat tcgtgatact ctggccaagg caagcrgrga krnnnnnngt 


120 


tgcgaagcag 


gttttggagg agagagtttg aagctgcaaa gtgggtttca tgaaatcaaa 


180 


ggtttagagg 


atgcgattga tttgttcagt gacatgcttc gatctcgtcc tttaccttct 


240 


gtggttgatt 


tctgtaaatt " 


gatgggtgtg gtggtgagra tgraacgccc ggatsttgtg 


300 


atttctctcy 


atmaraagat 


ggaaakgmrr crsattcsat gtgatryata cagcttyaat 

.• 


360 


attctgataa 


artgtttctg 


cagytgctct aagctbccct ttgctttgtc tacatttggt 


420 


aagmtcacca 


agcttggact 


ccaccctgat gttgytacct tcamcaccct kctccaygga 


480 


ttrtgystkg 


awrakagggk 


ttctgaagcy ttgratttkt ttcatcaaat gtttgaaacg 


540 


rcatgtaggc 


csaayrtcrt 


aacsttyacc ackytgatga acggtctttg cyrcgagggt 


600 


agarttgtcg 


aagcygtagc 


tctrcttgat cggatgmtrg aagatggtct ccagcctrmc 


660 


cagattactt 


ayggaacaat 


ygtagayggg atgtgtaaga wgggagayac tgtgtctgca 


720 

• 


ytgaatctkc 


tgaggaagat 


ggaggagktg agccacatca wacccaatgt kgtaatctat 


780 


agtgcmatca 


ttgatagcct 


ttgtaaagac ggacgtcata gcgatkcwca aaatcttttc 


840 


actgaaatgc 


aagagaaagg 


aatctttccm gatttattta cctacaacwg tatgatmrwy 


900 


ggkttttgta 


gctctggtag 


atggakcgac gcggagcagt tgttgcaaga aatgttagaa 


960 


aggaagatca 


gccctgatgt 


tgtaacttat aatgctttga tcaatgcatt tgtcaaggaa 


1020 


ggcaagttct 


ttgaggctga 


agaattatac gatgagatgc ttccwagggg tataatccct 


1080 


aatacaatca 


catatagttc 


aatgatcgat ggattttgca aacagaatcg "tcttgatgct 


1140 


gctgagcaca 


tgttttattt 


gatgsctacc aagggctgct ctccsracst awtcactttc 


1200 


aatactctca 


tagacggata 


tygtggggct aagaggatag atgatggaat ggaacttctc 


1260 


catgagatga 


ctga'arcagg 


attagttgct racacaryta cttacaacac tcttattcac 


1320 


gggttytrtc 


wggtgggcga 


tcttamtgct gctctagacc ttytacawga gatgatytct 


1380 


agtggtktgt 


gccctratrt 


cgttacttgt rrcactttgc tggatggtct ctgcgataay 


1440 


gggaaactaa 


aagatgcatk 


ggaamtgttt aaggttatgc agaagagtaa gawggatctt 


1500 
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gatgctagtc accccttcaa tggtgtggaa cctgatgttc aaacttacaa tatattgatc 1560 

agcggcttga tcaatgaagg gaagttttta gaggcygagg aattatacra ggagatgccc 1620 

cacaggggta tagtcccaga tactatyacc tatagctcaa tgatcgatgg aytatgcaag 1680 

cagagccgcc trgatgaggc tacacaaatg tttgattcga tgggtagcaa gagcttctct 1740 

ccaaacgtag tgacctttac tacactcatt ratggctact gtaargcagg aagggttgat 1800 

gatgggctgg agcttttctg cgagatgggt mgaagaggga tagttgctaa yxcaattact 1860 

tacatcactt tgattygtgg ttttcgyaaw gtgggtaata ttaatggggc tctagacatt 1920 

■ 

ttccaggaga tgatttcaag tggtgtgtat cctgrtayca ttacyatccg cartatgctg 1980 

actggtttat ggagtaaaga ggaactaaaa aggrcagtgg caatgcttga graactgcag 2040 

atgagtrtgg rkywymrtt kgrggrwkra tga 2073 
<210> 23 
<211> 2073 
<212> DNA 
<213> Raphanus 
<400> 23 

atgttggcta gggtttgtgg attcaagtgt tcttcttctc ctgctgwgtc tgcggctaga 60 

> 

i 

ttgttctgta cgagatcgat tcgtgatact ctggccaagg caagcrgrga 'krnnnnnngt 120 

tgcgaagcag gttttggagg agagagtttg aagctgcaaa gtgggtttca tgaaatcaaa 180 

ggtttagagg atgcgattga tttgttcagt gacatgcttc gatctcgtcc tttaccttct 240 

gtggttgatt tctgtaaatt gatgggtgtg gtggtgagra tgraacgccc ggatsttgtg 300 

» 

atttctctcy atmagaagat ggaaakgmrr crsattcsat gtgatryata cagcttcaat 360 

attctgataa artgtttctg cagctgctct aagctsccct ttgctttgtc tacatttggt 420 

aagmtcacca agcttggact ccaccctgat gttgttacct tcaccaccct kctccaygga 480 

ttrtgygtgg aaratagggk ttctgaagcy ttgratttkt ttcatcaaat gtttgaaacg 540 

rcatgtaggc ccaatgtcgt aaccttcacc actttgatga . acggtctttg ccgcgagggt 600 

agaattgtcg aagccgtagc tctrcttgat cggatgatgg aagatggtct ccagcctacc 660 

cagattactt atggaacaat cgtagatggg atgtgtaaga agggagatac tgtgtctgca 720 
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ctgaatctgc 


tgaggaagat 


ggaggaggtg 


agtgcaatca 


ttgatagcct 


ttgtaaagac 


actgaaatgc 


aagagaaagg 


aatctttccm 


ggkttttgta 


gctctggtag 


atggakcgac 


aggaagatca 


gccctgatgt 


tgtaacttat 


ggcaagttct 


■ 

ttgaggctga 


agaattatac 


aatacaatca 


catatagttc 


aatgatcgat 


gctgagcaca 


tgttttattt 


gatgsctacc 


aatactctca 


tagacggata 


tygtggggct 


catgagatga 


ctgaarcagg 

* 


attagttgct 


gggttytrtc 


wggtgggcga 


tcttaratgct 


agtggtktgt 


gccctratrt 


cgttacttgt 


gggaaactaa 


aagatgcatk 


ggaamtgttt 


gatgctagtc 


accccttcaa 


tggtgtggaa 


agcggcttga 


tcaatgaagg 


gaagttttta 


cacaggggta 


tagtcccaga 


tactatyacc 


cagagccgcc 


trgatgaggc 


tacacaaatg 


ccaaacgtag 


tgacctttac 


tacactcatt 


gatgggctgg 


agcttttctg 


cgagatgggt 


tacatcactt 


tgattygtgg 


ttttcgyaaw 


ttccaggaga 


tgatttcaag 


tggtgtgtat 


actggtttat 


ggagtaaaga 


ggaactaaaa 

• 


atgagtrtgg 


rkywwymrtt 


kgrggrwkra 


<210> 24 






<211> 2064 




<212> DNA 


* 




<213> Raphanus 





agccacatca 


tacccaatgt 


tgtaatctat 


780 


ggacgtcata 


gcgatkcwca 


aaatcttttc 


840 


gatttattta 


cctacaacwg 


tatgatmrwy 


900 


gcggagcagt 


tgttgcaaga 


• 

aatgttagaa 


960 


aatgctttga 


tcaatgcatt 


tgtcaaggaa 


1020 


gatgagatgc 


ttccwagggg 


tataatccct 


1080 


ggattttgca 


aacagaatcg 


tcttgatgct 


1140 


aagggctgct 


ctccsracst 


awtcactttc 


1200 


aagaggatag 


atgatggaat 


ggaacttctc 


1260 


racacaryta 


cttacaacac 


tcttattcac 


1320 


gctctagacc 


ttytacawga 


gatgatytct 


1380 


rrcactttgc 


tggatggtct 


ctgcgataay 


1440 


aaggttatgc 


agaagagtaa 


gawggatctt 


1500 


cctgatgttc 


aaacttacaa 


tatattgatc 

9 


1560 


gaggcygagg 


aattatacra 


ggagatgccc 


.1620 


tatagctcaa 


tgatcgatgg 


aytatgcaag 


1680 


tttgattcga 


tgggtagcaa 


gagcttctct 


1740 


ratggctact 


gtaargcagg 


aagggttgat 


1800 


mgaagaggga 


tagttgctaa 


yrcaattact 


1860 


gtgggtaata 


ttaatggggc 


tctagacatt 


1920 


cctgrtayca 


ttacyatccg 


cartatgctg 


1980 


aggrcagtgg 


caatgcttga 

• 
• 


graactgcag 

< 


2040 


tga 






2073 
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<400> 24 

atgttggcta gggtttgtgg attcaagtgt 
ttgttctgta cgagatcgat tcgtgatact 

■ 

gcaggttttg gaggagagag tttgaagctg 
gaggatgcga ttgatttgtt cagtgacatg 
gatttctgta aattgatggg tgtggtggtg 
ctctatcara agatggaaag gaaacagatt 
ataaaatgtt tctgcagytg ctctaagcty 
accaagcttg gactccaccc tgatgttgyt 
stkgawraka gggtttctga agcyttgrat 
aggccsaayr tcrtaacstt yaccackytg 
gtcgaagcyg tagctctgct tgatcggatg 
acttayggaa caatygtaga ygggatgtgt 
ctkctgagga agatggagga gktgagccac 
atcattgata gcctttgtaa agacggacgt 
atgcaagaga aaggaatctt tcccgattta 
tgtagctctg gtagatggag cgacgcggag 
atcagccctg atgttgtaac ttataatgct 
ttctttgagg ctgaagaatt atacgatgag 
atcacatata gttcaatgat cgatggattt 

■ 

cacatgtttt atttgatggc taccaagggc 
ctcatagacg gatattgtgg ggctaagagg 
atgactgaaa caggattagt tgctgacaca 
tatctggtgg gcgatcttaa tgctgctcta 

4 

ttgtgccctg atatcgttac ttgtgacact 
ctaaaagatg cattggaaat gtttaaggtt 
agtcacccct tcaatggtgt ggaacctgat 
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tcttcttctc 


ctgctgagtc tgcggctaga 


60 


ctggccaagg 


caagcggaga gagttgcgaa 


120 


caaagtgggt 


ttcatgaaat caaaggttta 


180 


cttcgatctc 


gtcctttacc ttctgtggtt 


240 


agaatggaac 


gcccggatct tgtgatttct 


300 


csatgtgatr 


tatacagctt yaatattctg 


360 


ccctttgctt 


tgtctacatt tggtaagmtc 


420 


accttcamca 


ccctgctcca -yggattrtgy 


480 


ttktttcatc 

4 


aaatgtttga aacgacatgt 


540 


atgaacggtc 


tttgcyrcga gggtagartt 


600 


mtrgaagatg 


gtctccagcc trmccagatt 


660 


aagawgggag 


ayactgtgtc tgcaytgaat 


720 


atcawaccca 


atgtkgtaat ctatagtgcm 


780 


catagcgatg 


cacaaaatct tttcactgaa 


840 


tttacctaca 


acagtatgat agttggtttt 


900 


cagttgttgc 


aagaaatgtt agaaaggaag 


960 


ttgatcaatg 


catttgtcaa ggaaggcaag 


1020 


atgcttccaa 


ggggtataat ccctaataca 


1080 


tgcaaacaga 


atcgtcttga tgctgctgag 


1140 


tgctctccca 


acctaatcac tttcaatact 


1200 


atagatgatg 


gaatggaact tctccatgag 


1260 


actacttaca 


acactcttat tcacgggttc 


1320 


gaccttttac 


aagagatgat ctctagtggt 


1380 


ttgctggatg 


gtctctgcga taatgggaaa 


1440 


atgcagaaga 


gtaagaagga tcttgatgct 


1500 


gttcaaactt 


acaatatatt gatcagcggc 


1560. 
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ttgatcaatg aagggaagtt tttagaggcc gaggaattat acgaggagat gccccacagg 1620 
ggtatagtcc cagatactat cacctatagc tcaatgatcg atggattatg caagcagagc 1680 
cgcctagatg aggctacaca aatgtttgat tcgatgggta gcaagagctt ctctccaaac 1740 
gtagtgacct ttactacact cattaatggc tactgtaagg caggaagggt tgatgatggg 1800 
ctggagcttt tctgcgagat gggtcgaaga gggatagttg ctaacgcaat tacttacatc 1860 
actttgattt gtggttttcg taaagtgggt aatattaatg gggctctaga cattttccag 1920 
gagatgattt caagtggtgt gtatcctgat accattacca tccgcaatat gctgactggt 1980 
ttatggagta aagaggaact aaaaagggca gtggcaatgc ttgagaaact gcagatgagt 2040 
atggatctat catttggggg atga 2064 
<210> 25 
<211> 2064 
<212> DNA 
<213> Raphanus 
<400> 25 

atgttggcta gggtttgtgg attcaagtgt tcttcttctc ctgctgagtc tgcggctaga 60 
ttgttctgta cgagatcgat tcgtgatact ctggccaagg caagcggaga gagttgcgaa 120 
gcaggttttg gaggagagag tttgaagctg caaagtgggt ttcatgaaat caaaggttta 180 
gaggatgcga ttgatttgtt cagtgacatg cttcgatctc gtcctttacc ttctgtggtt 240 
gatttctgta aattgatggg tgtggtggtg agaatggaac gcccggatct tgtgatttct 300 
ctctatcaga agatggaaag gaaacagatt cgatgtgata tatacagctt caatattctg 360 
ataaaatgtt tctgcagctg ctctaagctc ccctttgctt tgtctacatt tggtaagmtc 420 
accaagcttg gactccaccc tgatgttgtt accttcacca ccctgctcca yggattrtgy 480 
gtggaagata gggtttctga agcyttgrat ttktttcatc aaatgtttga aacgacatgt 540 
aggcccaatg tcgtaacctt caccactttg atgaacggtc tttgccgcga gggtagaatt 600 
gtcgaagccg tagctctgct tgatcggatg atggaagatg gtctccagcc tacccagatt 660 
acttatggaa caatcgtaga tgggatgtgt aagaagggag atactgtgtc tgcactgaat 720 
ctgctgagga agatggagga ggtgagccac atcataccca atgttgtaat ctatagtgca 780 
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. atcattgata 


gcctttgtaa agacggacgt 


catagcgatg 


cacaaaatct tttcactgaa 


840 


atgcaagaga 


aaggaatctt tcccgattta 


tttacctaca 


acagtatgat agttggtttt 


900 


tgtagctctg 


gtagatggag cgacgcggag 


cagttgttgc 


aagaaatgtt agaaaggaag 


960 


atcagccctg 


atgttgtaac ttataatgct 


ttgatcaatg 


catttgtcaa ggaaggcaag 


1020 


ttctttgagg 


ctgaagaatt atacgatgag 


atgcttccaa 


ggggtataat ccctaataca 


1080 


atcacatata 


gttcaatgat cgatggattt 


tgcaaacaga 


atcgtcttga tgctgctgag 


1140 


cacatgtttt 


atttgatggc taccaagggc 


tgctctccca 


acctaatcac tttcaatact 


1200 


ctcatagacg 


gatattgtgg ggctaagagg 


atagatgatg 


gaatggaact tctccatgag 


1260 . 


atgactgaaa 


caggattagt tgctgacaca 


actacttaca 


acactcttat tcacgggttc 


1320 


tatctggtgg 


gcgatcttaa tgctgctcta 


gaccttttac 


aagagatgat ctctagtggt 


1380 


ttgtgccctg 


atatcgttac ttgtgacact 


ttgctggatg 


gtctctgcga taatgggaaa 


1440 


ctaaaagatg 


cattggaaat gtttaaggtt 


atgcagaaga 


gtaagaagga tcttgatgct 


1500 


agtcacccct 


tcaatggtgt ggaacctgat 


gttcaaactt 


acaatatatt gatcagcggc 


1560 


ttgatcaatg 


aagggaagtt tttagaggcc 


gaggaattat 

* 


acgaggagat gccccacagg 


1620 


ggtatagtcc 


cagatactat cacctatagc 


tcaatgatcg 


atggattatg caagcagagc 


1680 


cgcctagatg 


aggctacaca aatgtttgat 


tcgatgggta 


gcaagagctt ctctccaaac 


1740 


gtagtgacct 


ttactacact cattaatggc 


tactgtaagg 


caggaagggt tgatgatggg 


1800 


ctggagcttt 


tctgcgagat gggtcgaaga 


gggatagttg 


ctaacgcaat tacttacatc 


1860 


actttgattt 


gtggttttcg taaagtgggt 


aatattaatg 


gggctctaga cattttccag 

■ 


1920 


• 

gagatgattt 


caagtggtgt gtatcctgat 


accattacca 


tccgcaatat gctgactggt 


1980 


ttatggagta 


aagaggaact aaaaagggca 


gtggcaatgc 


ttgagaaact gcagatgagt 


2040 


atggatctat 


catttggggg atga 






2064 



<210> 26 

<211> 690 

<212> PRT 

<213> Raphanus 
<220> 
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<221> Xaa 
<222> 16 

<223> Glu or Val 
<221> Xaa 
<222> 36 

<223> Arg or none 
<221> Xaa 

<223> 37, Asp or none 
<221> Xaa 
<222> 95 

<223> Glu or Lys 
<221> Xaa 
<222> 99 

* 

<223> leu or Val 

<221> Xaa 

<222> 104 

<223> Tyr or His 

<221> Xaa 

<222> 105 

<223> Gin or Lys 

<221> Xaa 

<222> 109 

<223> Arg or Met 

<221> Xaa 

<222> 110 

<223> Lys or Arg 

<221> Xaa 
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<222> 111 

<223> Gin or Arg 

♦ 

<221> Xaa 
<222> 113 
<223> Arg or Pro 
<221> Xaa 
<222> 116 

<223> lie, Ala or Val 

<221> Xaa 

<222> 142 

<223> Leu or He 

<221> Xaa 

<222> 152 

<223> Val or Ala 

<221> Xaa 

<222> 155 

<223> Thr or Asn 

<221> Xaa 

<222> 163 

<223> Val, or Leu 

<221> Xaa 

<222> 164 

<223> Glu or Asp 

<221> Xaa 

<222> 165 

<223> Asp, Asn or Lys 
<221> Xaa 
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<222> 167 

<223> Val or Gly 

<221> Xaa 

<222> 172 

<223> Asn or Asp 

<221> Xaa 

<222> 173 

<223> Leu or Phe 

<221> Xaa 

<222> 186 

<223> Val or He 

<221> Xaa 

<222> 187 

<223> Val or He 

<221> Xaa 

<222> 198 

<223>. Arg or Tyr 

<221> Xaa 

<222> 202 

<223> He or Val 

<221> Xaa 

<222> 213 

<223> Met or Leu 

<221> Xaa 

<222> 220 

<223> Thr or Asp 

<221> Xaa 
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<222> 234 

<223> Lys or Met 

<221> Xaa 

<222> 250 

<223> Val or Leu 

<221> Xaa 

<222> 254 

<223> He or Lys 

<221> Xaa 

<222> 276 

<223> Ala or Ser 

<221> Xaa 

<222> 297 

<223> Ser or Cys 

<221> Xaa 

<222> 300 

<223> Val or Asn 

<221> Xaa 

<222> 309 

<223> Ser or He 

<221> Xaa 

<222> 389 

• ■ * 

<223> Ala or Pro 
<221> Xaa 
<222> 396 
<223> Asn or Asp 
<221> Xaa 
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<222> 397 

<223> Leu or Val 

<221> Xaa 

<222> 398 

<223> He or Phe 

<221> Xaa 

<222> 408 

<223> Cys or Arg 

<221> Xaa .. 

■ 

<222> 426 

<223> Thr or Ala 

<221> Xaa 

<222> 431 

<223> Asp or Asn 

4 

<221> Xaa 

<222> 433 

<223> Thr or Val 

<221> Xaa 

<222> 443 

<223> Tyr or Cys 

<221> Xaa 

<222> 444 

<223> Leu or Gin 

<221> Xaa 

<222> 449 

<223> Asn or Thr 

<221> Xaa 
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<222> 456 

<223> Gin or His 

<221> Xaa 

<222> 463 

<223> Leu or Val 

<221> Xaa 

<222> 466 

■ 

<223> Asp or Asn 

<221> Xaa 

<222> 467 

<223> He or Val 

<221> Xaa 

<222> 471 

<223> Asp or Ser 

<221> Xaa 

<222> 487 

<223> Leu or Trp 

<221> Xaa 

<222> 489 

<223> Met or Leu 

<221> Xaa 

<222> 498 

<223> Lys or Met 

<221> Xaa 

<222> 537 

<223> Glu or Lys 

<221> Xaa 
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<222> 591 
<223> Asn or Asp 
<221> Xaa 
<222> 618 
<223> Ala or Thr 
<221> Xaa 
. <222> 626 

<223> Cys or Arg 
<221> Xaa 
<222> 630 
<223> Lys or Asn 
<221> Xaa 
<222> 652 
<223> Asp or Gly 
<221> Xaa 
<222> 653 
<223> Thr or He 
<221> Xaa 
<222> 658 

• • 

<223> Asn or Ser 
<221> Xaa 
<222> 672 
<223> Ala or Thr 
<221> Xaa 

* 

<222> 678 

<223> Lys or Glu 

<221> Xaa 
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<222> 683 






<223> Met 


or 


Val 


<221> Xaa 






<222> 684 






<223> Asp 


or 


Gly 


<221> Xaa 






<222> 685 

• 






<223> Leu 


or 


Tyr 


<221> Xaa 






<222> 686 






<223> Ser 


or 


Gin 


<221> Xaa 






<222> 687 






<223> Phe 


or 


Leu 


<221> Xaa 






<222> 688 






<223> Gly 


or 


Glu 


<221> Xaa 






<222> 689 






<223> Gly 


or 


Asp 


<221> Xaa 




• 


<222> 690 

• 




* 


<223> Glu 


or 


none 


<400> 26 






Met Leu Ala Arg Val Cys 


1 




5 



Ser Ala Ala Arg Leu Phe 



Gly Phe Lys Cys Ser Ser 

10 

Cys Thr Arg Ser He Arg 
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Ser Pro Ala Xaa 

15 

Asp Thr Leu Ala 
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20 25 30 

Lys Ala Ser Xaa Xaa Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu 

35 ' 40 45 

Ser Leu Lys Leu Gin Ser Gly Phe His Glu lie Lys Gly Leu Glu Asp 

50 55 60 

Ala He Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser 
65 70 75 80 

Val Val Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Xaa Arg 

85 90 95 

Pro Asp Xaa Val He Ser Leu Xaa Xaa Lys Met Glu Xaa Xaa Xaa He 

100 105 110 

* 

Xaa Cys Asp Xaa Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser 

115 120 125 

Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys Xaa Thr Lys 

130 135 140 . . 

Leu Gly Leu His Pro Asp Val Xaa Thr Phe Xaa Thr Leu Leu His Gly 
145 150 • 155 160 

Leu Cys Xaa Xaa Xaa Arg Xaa Ser Glu Ala Leu Xaa Xaa Phe His Gin 

" 165 170 175 

Met Phe Glu Thr Thr Cys Arg Pro Asn Xaa Xaa Thr Phe Thr Thr Leu 

180 185 190 

Met Asn Gly Leu Cys Xaa Glu Gly Arg Xaa Val Glu Ala Val Ala Leu 

195 200 205 

Leu Asp Arg Met Xaa Glu Asp Gly Leu Gin Pro Xaa Gin He Thr Tyr 

210 215 220 

Gly Thr He Val Asp Gly Met Cys Lys Xaa Gly Asp Thr Val Ser Ala 
225 230 235 240 
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Leu Asn Leu Leu Arg Lys Met Glu Glu Xaa Ser His He Xaa Pro Asn 



245 



250 



255 



Val Val lie Tyr Ser Ala lie lie Asp Ser Leu Cys Lys Asp Gly Arg 



260 



265 



270 



His Ser Asp Xaa Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He 



275 



280 



285 



Phe Pro Asp Leu Phe Thr Tyr Asn Xaa Met He Xaa Gly Phe Cys Ser 



290 



295 



300 : 



Ser Gly Arg Trp Xaa Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu 



305 



310 



315 



320 



Arg Lys He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala 

* 

325 330 335 

Phe Val Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu 



340 



345 



350 



Met Leu Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met 



355 



360 



365 



He Asp Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met 



370 



375 



380 



Phe Tyr Leu Met Xaa Thr Lys Gly Cys Ser Pro Xaa Xaa Xaa Thr Phe 



385 



390 



.395 



400 



Asn Thr Leu He Asp Gly Tyr Xaa Gly Ala Lys Arg He Asp Asp Gly 



405 



410 



415 



Met Glu Leu Leu His Glu Met Thr Glu Xaa Gly Leu Val Ala Xaa Thr 



420 



425 



430 



Xaa Thr Tyr Asn Thr Leu He His Gly Phe Xaa Xaa Val Gly Asp Leu 



435 



440 



445 



Xaa Ala Ala Leu Asp Leu Leu Xaa Glu Met He Ser Ser Gly Xaa Cys 
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450 



455 



460 



Pro Xaa Xaa Val Thr Cys Xaa Thr Leu Leu Asp Gly Leu Cys Asp Asn 



465 



470 



475 



480 



Gly Lys Leu Lys Asp Ala Xaa Glu Xaa Phe Lys Val Met Gin Lys Ser 



485 



490 



495 



Lys Xaa Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp 



500 



505 



510 



Val Gin Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys 



515 



520 



525 



Phe Leu Glu Ala Glu Glu Leu Tyr Xaa Glu Met Pro His Arg Gly He 



530 



535 



540 



Val Pro Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys 



545 



550 



555 



560 



Gin Ser Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser 



565 



570 



575 



Lys Ser Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Xaa Gly 



580 



585 



590 



Tyr Cys Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu 



595 



600 



605 



Met Gly Arg Arg Gly He Val Ala Asn Xaa lie Thr Tyr He Thr Leu 

610 615 620 

He Xaa Gly Phe Arg Xaa Val Gly Asn He Asn Gly Ala Leu Asp He 

■ 

625 630 635 ' 640 

Phe Gin Glu Met He Ser Ser Gly Val Tyr Pro Xaa Xaa He Thr He 



645 



650 



655 



Arg Xaa Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Xaa 



660 



665 



670 
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Val Ala Met Leu Glu Xaa Leu Gin Met Ser Xaa Xaa Xaa Xaa Xaa Xaa 
675 680 685 

Xaa Xaa 
690 



<210> 


27 


<211> 


,690 


<212> 


PRT 


<213> 


Raphanus 


<220> 




<221> 


Xaa 


<222> 


16 


<223> 


Glu or Val 


<221> 


Xaa 


<222> 


36 


<223> 


Arg or none 


<221> 


Xaa 


<223> 


37, Asp or 


<221> 


Xaa 


<222> 


95 


<223> 


Glu or Lys 


<221> 


Xaa 


<222> 


99 


<223> 


leu or Val 


<221> 


Xaa 


<222> 


104 


<223> 


Tyr or His 


<221> 


Xaa 
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<222> 105 

<223> Gin or Lys 

<221> Xaa 

<222> 109 

<223> Arg or Met 

<221> Xaa 

<222> 110 

<223> Lys or Arg 

<221> Xaa 

<222> 111 

<223> Gin or Arg 

<221> Xaa 

<222> 113 

<223> Arg or Pro 

<221> Xaa 

<222> 116 

<223> He or Ala 

<221> Xaa 

<222> 142 

<223> Leu or lie 

<221> Xaa 

<222> 165 

<223> Asp or Asn 

<221> Xaa 

<222> 167 

<223> Val or Gly 

<221> Xaa 
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<222> 398 

<223> He or Phe 

<221> Xaa 

<222> 408 

<223> Cys or Arg 

<221> Xaa 

<222> 426 

<223> Thr or Ala 

<221> Xaa 

<222> 431 

<223> Asp or Asn 

<221> Xaa 

<222> 433 

<223> Thr or Val 

<221> Xaa 

<222> 443 

<223> Tyr or Cys 

<221> Xaa 

<222> 444 

<223> Leu or Gin 

<221> Xaa 

<222> 449 

<223> Asn or Thr 

<221> Xaa 

<222> 456 

<223> Gin or His 

<221> Xaa 
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<222> 463 

<223> Leu or Val 

<221> Xaa 

<222> 466 

<223> Asp or Asn 

<221> Xaa 

<222> 467 

<223> He or Val 

<221> Xaa 

<222> 471 

<223> Asp or Ser 

<221> Xaa 

<222> 487 

<223> Leu or Trp 

<221> Xaa 

<222> 489 

<223> Met or Leu 

<221> Xaa 

<222> 498 

<223> Lys or Met 

<221> Xaa 

<222> 537 

<223> Glu or Lys 

<221> Xaa 

<222> 591 

<223> Asn or Asp 

<221> Xaa 
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f. 
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<222> 618 

<223> Ala or Thr 

<221> Xaa 

<222> 626 

<223> Cys or Arg 

<221> Xaa 

<222> 630 

<223> Lys or Asn 

<221> Xaa 

<222> 652 

<223> Asp or Gly 

<221> Xaa 

<222> 653 

<223> Thr or He 

<221> Xaa 

<222> 658 

<223> Asn or Ser 

<221> Xaa 

<222> 672 

<223> Ala or Thr 

<221> Xaa 

<222> 678 

<223> Lys or Glu 

<221> Xaa 

<222> 683 

<223> Met or Val 

<221> Xaa 
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<222> 684 

<223> Asp or Gly 

<221> Xaa 

<222> 685 

<223> Leu or Tyr 

<221> Xaa 

<222> 686 

<223> Ser or Gin 

<221> Xaa 

<222> 687 

<223> Phe or Leu 

<221> Xaa 

<222> 688 

<223> Gly or Glu 

<221> Xaa 

<222> 689 

<223> Gly or Asp 

<221> Xaa 

<222> 690 

<223> Glu or none 

<400> 27 

Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Xaa 

« 

15 10 15 

Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 

■ 

20 25 30 

Lys Ala Ser Xaa Xaa Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu 
35 40 45 



63^79 



WO 02/088179 PCT/JP02/04092 



Ser Leu Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp 

50 55 60 

Ala He Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser 

* 

65 70 .75 80 

Val Val Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Xaa Arg 

85 90 95 

Pro Asp Xaa Val lie Ser Leu Xaa Xaa Lys Met Glu Xaa Xaa Xaa He 

100 105 HO 

Xaa Cys Asp Xaa Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser 
115 .120 125 

» 

Cys Ser Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys Xaa Thr Lys 

130 135 140 

Leu Gly Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly 
145 150 155 160 

Leu Cys Val Glu Xaa Arg Xaa Ser Glu Ala Leu Xaa Xaa Phe His Gin 

165 170 175 

Met Phe Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu 

180 185 190 

Met Asn Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala Leu 

* 

195 200 205 

Leu Asp Arg Met Met Glu. Asp Gly Leu Gin Pro Thr Gin lie Thr Tyr 

210 - 215 220 

Gly Thr He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala 
225 230 235 240 

Leu Asn Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro Asn 

■ • 

245' 250 255 

Val Val He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg 

■ 
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260 265 270 

His Ser Asp Xaa Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He 



275 



280 



285 



Phe Pro Asp Leu Phe Thr Tyr Asn Xaa Met He Xaa Gly Phe Cys' Ser 



290 



295 



300 



Ser Gly Arg Trp Xaa Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu 



305 



310 



315 



320 



Arg Lys He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala 



325 



330 



335 



Phe Val Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu 

340 345 350 

i 

Met Leu Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met 



355 



360 



365 



He Asp Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met 



370 



375 



380 



Phe Tyr Leu Met Xaa Thr Lys Gly Cys Ser Pro Xaa Xaa Xaa Thr Phe 



385 



390 



395 



400 



Asn Thr Leu He Asp Gly Tyr Xaa Gly Ala Lys Arg He Asp Asp Gly 



405 



410 



415 



Met Glu Leu Leu His Glu Met Thr Glu Xaa Gly Leu Val Ala- Xaa Thr 



420 



425 



430 



Xaa Thr Tyr Asn Thr Leu He His Gly Phe Xaa Xaa Val Gly Asp Leu 



435 



440 



445 



Xaa Ala Ala Leu Asp Leu Leu Xaa Glu Met He Ser Ser Gly Xaa Cys 

» 

450 455 460 

Pro Xaa Xaa Val Thr Cys Xaa Thr Leu Leu Asp Gly Leu Cys Asp Asn 



465 



470 



475 



480 
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Gly' Lys Leu Lys Asp Ala Xaa Glu Xaa Phe Lys Val Met Gin Lys Ser 

485 490 1 '495 

Lys Xaa Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp 

500 505 510 

Val Gin Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys 
515 520 525 

» 

Phe Leu Glu Ala Glu Glu Leu Tyr Xaa Glu Met Pro His Arg Gly He 
530 535 540 

a 

\ 

Val Pro Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys 
545 550 555 560 

Gin Ser Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser 

565 570 575 

Lys Ser Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Xaa Gly 

580 585 590 

Tyr Cys Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu 

595 600 605 

Met Gly Arg Arg Gly He Val Ala Asn Xaa lie Thr Tyr He Thr Leu 

610 . 615 620" 

He Xaa Gly Phe Arg Xaa Val Gly Asn He Asn Gly Ala Leu Asp He 
625 630 635 640 

Phe Gin Glu Met He Ser Ser Gly Val Tyr Pro Xaa Xaa He Thr He 

645 650 655 

Arg Xaa Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Xaa 

660 665 670 

Val Ala Met Leu Glu Xaa Leu Gin Met Ser Xaa Xaa Xaa Xaa Xaa Xaa 
675 680 685 

Xaa Xaa 

♦ 
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690 



<210> 


28 




<211> 


687 




<212> 


PRT 




<213> 


Raphanus 


<220> 






<221> 


Xaa 




<222> 


M -J *J 

111 




<223> 


Arg or 


Pro 


<221> 


Xaa 




<222> 


•i "1 A 

H4 




<222> 


He or 


Val 


<221> 


Xaa 




<222> 


140 




<223> 


Leu or 


.lie 


<221> 


Xaa 




<222> 


150 




<223> 


Val or 


Ala 


<221> 


Xaa 




<222> 


153 




<223> 


Thr or 


Asn 


<221> 


Xaa 




<222> 


161 




<223> 


Val or 


Leu 


<221> 


Xaa 




<222> 


162 




<223> 


Glu or 


Asp 
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<221> Xaa 

<222> 163 

<223> Asp or Lys 

<221> Xaa 

<222> 170 

<223> Asn or Asp 

<221> Xaa 

<222> 171 

<223> Leu or Phe 

<221> Xaa 

<222> 184 

<223> Val or He 

<221> Xaa 

<222> 185 

<223> Val or He 

<221> Xaa 

<222> 196 

<223> Arg or Tyr 

<221> Xaa 

<222> 200 

<223> lie or Val 

<221> Xaa 

<222> 211 

<223> Met or Leu 

<221> Xaa 

<222> 218 

<223> Thr or Asp 
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<221> Xaa 

<222> 232 

<223> Lys or Met 

<221> Xaa 

<222> 248 

<223> Val or Leu 

<221> Xaa 

<222> 252 

<223> He or Lys 

<400> 28 

Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Glu 

1 5 10 .15 

Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser lie Arg Asp Thr Leu Ala 

20 25 30 

Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu Ser Leu 

35 40 45 

Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp Ala lie 

50 55 60 

Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser Val Val 
65 70 75 80 

Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu Arg Pro Asp 

85 90 ' 95 

Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin He Xaa Cys 

100 105 110 

Asp Xaa Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser Cys Ser 

115 120 125 

Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys Xaa Thr Lys Leu Gly 
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130 

Leu His Pro Asp Val 
145 

Xaa Xaa Xaa Arg Val 

165 

Glu Thr Thr Cys Arg 

180 

Gly Leu Cys Xaa Glu 
195 

Arg Met Xaa Glu Asp 
210 

lie Val Asp Gly Met 
225 

Leu Leu Arg Lys Met 

245 

He Tyr Ser Ala He 

260 

Asp Ala Gin Asn Leu 
275 

Asp Leu Phe Thr Tyr 
290 

Arg Trp Ser Asp Ala 
305 

He Ser Pro Asp Val 

325 

Lys Glu Gly Lys Phe 

340 



135 

Xaa Thr Phe Xaa Thr Leu 
150 155 
Ser Glu Ala Leu Xaa Xaa 

170 

Pro Asn Xaa Xaa Thr Phe 

185 

Gly Arg Xaa Val Glu Ala 
200 

Gly Leu Gin Pro Xaa Gin 
215 

Cys Lys Xaa Gly Asp Thr 
230 235 
Glu Glu Xaa Ser His He 

250 

He Asp Ser Leu Cys Lys 

265 

Phe Thr Glu Met Gin Glu 

« 

280 

Asn Ser Met He Val Gly 
295 

Glu Gin Leu Leu Gin Glu 
310 315 
Val Thr Tyr Asn Ala Leu 

330 

Phe Glu Ala Glu Glu Leu 

345 
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140 

Leu His Gly Leu Cys 

160 

Phe His Gin Met Phe 

175 

Thr Thr Leu Met Asn 
190 

Val Ala Leu Leu Asp 
205 

He Thr Tyr Gly Thr 
220 

Val Ser Ala Leu Asn 

240 

Xaa Pro Asn Val Val 

255 

Asp Gly Arg His Ser 
270 

■ 

Lys Gly He Phe Pro 
285 

Phe Cys Ser Ser Gly 
300 

Met Leu Glu Arg Lys 

320 

He Asn Ala Phe Val 

335 

■ 

Tyr Asp Glu Met Leu 
350 
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Pro Arg Gly He He Pro Asn Thr lie Thr Tyr Ser Ser Met He Asp 



355 



360 



365 



Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met Phe Tyr 

370 375 380 

Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr Phe Asn Thr 



385 



390 



395 



400 



Leu He Asp Gly Tyr Cys Gly Ala Lys Arg lie Asp Asp Gly Met Glu 

405 410 415 

Leu Leu His Glu Met Thr Glu Thr Gly Leu Val Ala Asp Thr Thr Thr 

■ 

420 425 430 

Tyr Asn Thr Leu He His Gly Phe Tyr Leu Val Gly Asp Leu Asn Ala 



435 



440 



445 



Ala Leu Asp Leu Leu Gin Glu Met He Ser Ser Gly Leu Cys Pro Asp 

450 455 460 

He Val Thr Cys Asp Thr Leu Leu Asp Gly Leu Cys Asp Asn Gly Lys 
465 470 475 480 

Leu Lys Asp Ala Leu Glu Met Phe Lys Val Met Gin Lys Ser Lys Lys 



485 



490 



495 • 



Asp Leu Asp Ala Ser His Pro Phe Asn Gly Val Glu Pro Asp Val Gin 



500 



505 



510 



Thr Tyr Asn He Leu He Ser Gly Leu He Asn Glu Gly Lys Phe Leu 



515 



520 



525 



Glu Ala Glu Glu Leu Tyr Glu Glu Met Pro His Arg Gly He Val Pro 



530 



535 



540 



Asp Thr He Thr Tyr Ser Ser Met He Asp Gly Leu Cys Lys Gin Ser 



545 



550 



555 



560 



Arg Leu Asp Glu Ala Thr Gin Met Phe Asp Ser Met Gly Ser Lys Ser 
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565 570 575 

Phe Ser Pro Asn Val Val Thr Phe Thr Thr Leu He Asn Gly Tyr Cys 

580 585 • 590 

M 

Lys Ala Gly Arg Val Asp Asp Gly Leu Glu Leu Phe Cys Glu Met Gly 

595 600 605 

Arg Arg Gly lie Val Ala Asn Ala lie Thr Tyr lie Thr Leu He Cys 

610 615 620 

Gly Phe Arg Lys Val Gly Asn lie Asn Gly Ala Leu Asp He Phe Gin 
625 630 635 640 

# » 

Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr He Thr He Arg Asn 

645 650 655 

Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Ala Val Ala 

660 665 670 

Met Leu Glu Lys Leu Gin Met Ser Met Asp Leu Ser Phe Gly Gly 

675 680 685 

<210> 29 
<211> 687 
<212> PRT 
<213> Raphanus 

<220> 
<221> Xaa 
<222> 140 
<223> Leu or He 
<221> Xaa 
<222> 170 
<223> Asn or Asp 
<221> Xaa 
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<222> 171 

<223> Leu or Phe 

<400> 29 

Met Leu Ala Arg Val Cys Gly Phe Lys Cys Ser Ser Ser Pro Ala Glu 

1 5 10 15 

Ser Ala Ala Arg Leu Phe Cys Thr Arg Ser He Arg Asp Thr Leu Ala 

20 25 30 

Lys Ala Ser Gly Glu Ser Cys Glu Ala Gly Phe Gly Gly Glu Ser Leu 

* 

35 40 45 

Lys Leu Gin Ser Gly Phe His Glu He Lys Gly Leu Glu Asp Ala He 

50 55 60 

Asp Leu Phe Ser Asp Met Leu Arg Ser Arg Pro Leu Pro Ser Val Val 

65 70 75 80 

Asp Phe Cys Lys Leu Met Gly Val Val Val Arg Met Glu Arg Pro Asp 

* 

85 90 ' 95 

Leu Val He Ser Leu Tyr Gin Lys Met Glu Arg Lys Gin He Arg Cys 

100 105 110 

Asp He Tyr Ser Phe Asn He Leu He Lys Cys Phe Cys Ser Cys Ser 

115 120 125 

Lys Leu Pro Phe Ala Leu Ser Thr Phe Gly Lys Xaa Thr Lys Leu Gly 

130 135 140 

Leu His Pro Asp Val Val Thr Phe Thr Thr Leu Leu His Gly Leu Cys 
145 150 155 160 

Val Glu Asp Arg Val Ser Glu Ala Leu Xaa Xaa Phe His Gin Met Phe 

165 170 175 

Glu Thr Thr Cys Arg Pro Asn Val Val Thr Phe Thr Thr Leu Met Asn 

180 185 190 
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Gly Leu Cys Arg Glu Gly Arg He Val Glu Ala Val Ala Leu Leu Asp 

195 200 205 

Arg Met Met Glu Asp Gly Leu Gin Pro Thr Gin He Thr Tyr Gly Thr 

210 215 220 

He Val Asp Gly Met Cys Lys Lys Gly Asp Thr Val Ser Ala Leu Asn 
225 230 235 240 

Leu Leu Arg Lys Met Glu Glu Val Ser His He He Pro Asn Val Val 

245 250 255 

* 

He Tyr Ser Ala He He Asp Ser Leu Cys Lys Asp Gly Arg His Ser 

260 265 270 

a • 

Asp Ala Gin Asn Leu Phe Thr Glu Met Gin Glu Lys Gly He Phe Pro 

275 280 285 

Asp Leu Phe Thr Tyr Asn Ser Met He Val Gly Phe Cys Ser Ser Gly 

290 295 300 

Arg Trp Ser Asp Ala Glu Gin Leu Leu Gin Glu Met Leu Glu Arg Lys 
305 310 315 320 

He Ser Pro Asp Val Val Thr Tyr Asn Ala Leu He Asn Ala Phe Val 

325 330 335 

Lys Glu Gly Lys Phe Phe Glu Ala Glu Glu Leu Tyr Asp Glu Met Leu 

340 345 350" 

Pro Arg Gly He He Pro Asn Thr He Thr Tyr Ser Ser Met He Asp 

355 360 365 

Gly Phe Cys Lys Gin Asn Arg Leu Asp Ala Ala Glu His Met Phe Tyr 

370 375 • 380 

Leu Met Ala Thr Lys Gly Cys Ser Pro Asn Leu He Thr Phe Asn Thr 
385 390 395 400 

Leu He Asp Gly Tyr Cys Gly Ala Lys Arg He Asp Asp Gly Met Glu 
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405 

Leu Leu His Glu Met Thr 

420 

Tyr Asn Thr Leu He His 
435 

Ala Leu Asp Leu Leu Gin 
450 

He Val Thr Cys Asp Thr 
465 470 
Leu Lys Asp Ala Leu Glu 

485 

Asp Leu Asp Ala Ser His 

500 

Thr Tyr Asn He Leu lie 
515 

Glu Ala Glu Glu Leu Tyr 
530 

Asp Thr lie Thr Tyr Ser 
545 550 
Arg Leu Asp Glu Ala Thr 

565 

Phe Ser Pro Asn Val Val 

580 

Lys Ala Gly Arg Val Asp 
595 

Arg Arg Gly He Val Ala 
610 



410 

Glu Thr Gly Leu Val 
425 

Gly Phe Tyr Leu Val 
440 

Glu Met He Ser Ser 
455 

Leu Leu Asp Gly Leu 

475 

Met Phe Lys Val Met 

490 

Pro Phe Asn Gly Val 

. 505 
Ser Gly Leu He Asn 
520 

Glu Glu Met Pro His 
535 

Ser Met He Asp Gly 

555 

Gin Met Phe Asp Ser 

570 

Thr Phe Thr Thr Leu 
585 

Asp Gly Leu Glu Leu 
600 

Asn Ala He Thr Tyr 
615 
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415 

Ala Asp Thr Thr Thr 
430 

Gly Asp Leu Asn Ala 
445 

Gly Leu Cys Pro Asp 

■ 

460 

Cys Asp Asn Gly Lys 

480 

Gin Lys Ser Lys Lys 

495 

Glu Pro Asp Val Gin 
510 

Glu Gly Lys Phe Leu 
525 

Arg Gly He Val Pro 
540 

Leu Cys Lys Gin Ser 

560 

Met Gly Ser Lys Ser 

575 

He Asn Gly Tyr Cys 
590 

Phe Cys Glu Met Gly 
605 

* 

He Thr Leu He Cys 
620 
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Gly Phe Arg Lys Val Gly Asn lie Asn Gly Ala Leu Asp lie Phe Gin 
625 630 635 640 

Glu Met He Ser Ser Gly Val Tyr Pro Asp Thr lie Thr He Arg Asn ' 

645 650 655 

Met Leu Thr Gly Leu Trp Ser Lys Glu Glu Leu Lys Arg Ala Val Ala 

660 665 670 . 

Met Leu Glu Lys Leu Gin Met Ser Met Asp Leu Ser Phe Gly Gly 
675 680 685 

<210> 30 
<211> 33 
<212> DNA 

<213> Artificial Sequence ■ 
<220> 

<223> Description of Artificial Sequence". Synthetic DNA 
<400> 30 

acataaaaat cactagatac ttgacatgga ggc 33 
<210> 31 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 31 

aagaggagga agatggcatc acagc 25 
<210> 32 
<211> 26 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 32 

tggagtaaag aggaactaaa aagggc 26 
<210> 33 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 33 

cagacaatag acgcataaaa ggc 23 
<210> 34 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 34 

gattcctttc tcttgcattt cag 23 
<210> 35 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

♦ 

<223> Description of Artificial Sequence: Synthetic DNA 
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<400> 35 

atctcgtcct ttaccttctg tgg 23 
<210> 36 
; <211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence'. Synthetic DNA 
<400> 36 

gatccatgca tttgtcaagg 20 
<210> 37 
<2U> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

* 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 37 

catttgtgta gcctcatcta gg 22 
<210> 38 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 38 

gtccggagag cagcccttgg tag 23 
<210> 39 
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■ 

<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Synthetic DNA 
<400> 39 

tcatcgtata attcttcagc etc 23 
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